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Now, Sony gets it all together 
for you ....beautifully 

SCORPIO x . . . The Supreme Sound System. 

A new high in high-fidelity — designed to grace the finest of homes. 



The Scorpio System 

Powerful Integrated 
Amplifier-TA 1130. Offers 
200 watts/8 ohms I.H.F. 
constant power, direct- 
coupled circuit to cut out 
noise and distortion. Rich, 
smooth sound from many 
sources - player, tuner, 
tapes, auxiliaries. 

Turnover switches retain 
highs and lows at soft 
levels. Frequency from 20 
Hz.-200 kHz. Extremely 
low signal-to-noise ratio. 
Harmonic distortion less 
than 0 . 05 % at 1 W output. 


Photo-Electric Return 
Turntable — PS 5550. The 

ultimate automatic 
turntable, activated 
optically for convenience 
and flawless reproduction. 
DC Servo motor is rumble- 
free. Amazingly low wow 
and flutter. 

Ultra Linear Speakers — 

SS 7330. Designed on 
Sony’s unique new system 
that delivers powerful 
sound with incredible 
clarity. Damped Bass 
Reflex 3-way, 3-speaker 
type, front panel controls. 
Range 40-25,000 Hz. 


MATCHED OPTIONS 
SHOWN: Cassette Deck — 
TC 177SD. First cassette 
deck to rival open reel. 
Dolby*, 3 Ferrite heads. 
20-20,000 Hz. with FeCr 
tape. 

Tape Recorder-TC 755. 3 

motor. Closed loop, dual 
capstan, 3 Ferrite heads. 
20-30,000 Hz. with SLH 
tape. 

Stereo Tuner—ST 5066. 

For higher quality FM/AM 
music. Headphones DR15. 
High-fidelity, light, only 
300 g. 20-20,000 Hz. 

Furniture Unit. 


x One of Sony’s seven new Zodiac 
Hi-Fi Systems. See them at your dealer, soon. 

‘“Dolby” is a trade mark of Dolby Laboratories. 


SONY 

for particular people 
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Developed in our laboratory, this versatile 
windscreen wiper control unit is simple 
to construct and can be fitted to almost 
all types of cars. Full constructional details 
commence on page 34. 



This 10GHz twin transmitter/receiver 
Doppler radar module recently released 
by Philips Elcoma is suited to a wide range 
of applications. To illustrate just one of 
these applications Elcoma made up a sim¬ 
ple intruder alarm, the details of which 
are provided in our article on page 64. 
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PHILIPS 



If it moves, Doppler 
can detect it. 


low cost-wide range-high reliability 


Doppler miniature radars, for the 
local detection of moving objects, can 
be readily designed and manufactured 
with our microwave modules. 

A typical example is the twin cavity 
X-band Doppler transmitter-receiver, 
CL8960. It incorporates its own 
antenna, yet it is small enough to be 
held in the palm of your hand. 

Our range of components and 
sub-assemblies for Doppler systems 
permit their use in a variety of 
applications: 

• The measurement of presence, 
speed, vibration, direction, 
distance, rotation-in many facets of 
industry 

• Anti-shoplifting, fire detection, 
intrusion alarm and allied security 
operations 

• Police radar, traffic light 
co-ordination and most areas of 
electronic traffic control 

• Medical applications including 
remote patient monitoring 


ELCOMA 
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There are more than 50 Doppler 
devices available from Elcoma, 
in these types: ____ 

(1) Gunn osciilator sources 

CL....series 8.0-12.4GHZ 3.0-100.0MW 
mechanical & varactor tuning 

(2) Gunn oscillator & mixer cavities 

CL....series 9.47-10.687GHZ 8.0MW 
self mixing and twin cavity 

(3) Mixer/detector cavity 

CL75 series 9.35-10.687GHZ 

Schottky diode detector _ 

(4) X-band mixers 

CL73 series 9-12.7GHZ 

SMA connectors _ 

(5) X-band coaxial circulators 

2722-162....series 7.0-12.7GHZ 

SMA connectors _____ 

(6) Microwave diodes 

CXY...series Gunn oscillators 6.0-450.0MW 
silicon Schottky detectors 


^For further information contact ELCOMA 
| Electronic Components & Materials 
| Phone Sydney 421261 or 420361 

I To ELCOMA, P.0'. Box 50, 

Lane Cove, N.S.W. 2066. 

I Please supply me with more information on your Doppler 

systems. I am particularly interested in . . .. 

(type of application) 

| Name ....,... 

Organisation. . 

| Address. i... 

! Postcode.Phone. 

_ 153 0091 
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Not surprisingly, there has been a dramatic increase in colour TV promotional 
activity since regular colour transmissions began in March. Most of it has been 
initiated by the two main vested-interest groups: the broadcasters and the set 
marketers. At times it has been hard to decide which group has been the more 
frenzied-the former with their attempts to whip up viewer demand, or the latter 
with their attempts to build, borrow or import enough sets to satisfy the demand! 

I suppose it was inevitable that we would get a spate of dubious and misleading 
claims and assertions during this period, despite the recent introduction of legislation 
designed to curb such abuses. The main effect of the legislation seems to have 
been to force those making claims to be more vague and ambiguous. 

For example one of the leading manufacturers has run many times an advert 
claiming that its sets produce "the most natural colour in the world", despite the 
fact that they employ virtually the same colour kinescopes and PAL-D circuitry 
used in many others. Another manufacturer claims that its sets use "a delta-mask 
tube, for the picture the others would like to have", making a virtue out of a tube 
technology now generally acknowledged to be obsolescent. Still another adver¬ 
tisement proclaims proudly that an imported set uses the PAL-bypass system for 
true-to-life colours! 

Some of the broadcasters haven't been entirely sincere, either. I've almost lost 
count of the comments by announcers or comperes implying that the vast majority 
of viewers are already viewing in colour. This despite the fact that as yet fewer 
than 5% would be in this position. This is either wishful thinking, or a deliberate 
attempt to exert pressure on viewers by setting up a fictitious majority of "Joneses" 
against which one should supposedly be competing. 

But perhaps the most misleading story of all is apparently being propagated by 
salesmen in some retailers, and also in modified form by some hiring firms. Within 
5 years, so the story goes, all colour TV transmissions are to be shifted into the 
UHF band, so that any colour set without a UHF tuner will become useless. 

Presumably this quite false and misleading story stems partly from a vague and 
distorted awareness of ABCB planning and advice concerning future extension of 
TV broadcasting into UHF channels, and perhaps partly from "analogy" with the 
UK change from VHF to UHF. 

The benighted salesmen peddling the story are apparently unaware that our 
situation is quite different from that in the UK, where they needed to change both 
the picture transmission standards and the band. In our case there is no intention 
of shifting all TV broadcasting into the UHF band, merely the provision to expand 
into it when necessary. And in any case, when the time comes, virtually any receiver 
may be adapted for UHF reception by the addition of a low-cost converter. 

I hope that readers of EA will try to counter the misleading tales and rumours, 
where possible, by suitable reference to facts. No firm, or industry for that matter, 
can survive for long by promoting falsehoods. 


ON SALE THE FIRST MONDAY OF EACH MONTH. 


—lamieson Rowe 
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The name’s the same, just the style’s been changed, 


From JMRW to S3fl(lJ3 
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Why the change? 

Because besides being more attractive, we think 
the new style presents a sharper image of precision. 
And precision is what Sanwa is all about. 

For thirty years now we’ve been manufacturing pre¬ 
cision measuring instruments. For customers through¬ 
out the world (in over a hundred countries, so far). 
For service engineers, researchers, radio hams — in 
fact for all kinds of people and companies involved 
in electronics. 

Seventy per cent of all multitesters sold in Japan 
carry the SanVa brand. Which isn’t really surprising, 
since Sanwa multitesters have exceptional built-in 
capabilities. Versatility is a standard feature. So is 
sensitivity. And there are more than twenty-five 
models to choose from. 

Sanwa: the name that’s synonymous with precision. 


^ WARBURTON FRANKI 


• BRISBANE 52 7255 • HOBART 23 1841 • LAUNCESTON 31 3300 

• MELBOURNE 69 0151 • NEWCASTLE 61 4077 • SYDNEY 648 1711 

• WOLLONGONG 29 4137 


sanwa 

MUmTESTERS 
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...hour and a half, and two hours 


New BASF LH Super Cassettes with finer, more highly refined ferric oxide particles to give 

a 50% increase in volume without distortion. 


Introducing a new standard of 
recording for all cassette recorders and 
decks without a Cr0 2 bias switch. BASF 
LH Super cassette tape represents the 
ultimate in ferric oxide tape technology. 
Utilising a pure Meghemite oxide as well 
as a totally new binder system, LH Super 
features higher magnetic density and 
improved particle orientation. 

This means more magnetic energy 
from the same tape surface area. The 
result: 

50% increase in volume without 
distortion, across the full frequency 
range. An added 4 dB of low frequency, 
distortion-free dynamic output. A higher 
level of high reproduction is attainable 
flat to 20 kHz with a lower compression 
factor. 


Low Noise characteristics are even 
lower than standard Low Noise tape. 



Super Dynamic 


1.8 KHi 5 


•Frequency 


Performance specifications of the higher 
quality cassette decks are exceeded, 
the reproduction of any recorder is 
improved. 

No special bias switch is required. 
BASF LH Super provides professional 
results with standard bias settings found 
on all cassette recorders and decks. 



® BASF Aktiengeselischaft. 6700 Ludwigshafen/Rhein, 
Federal Republic of Germany. 


Sole Australian Distributors: MAURICE CHAPMAN & COMPANY PTY. LTD. Sydney: 276 Castlereagh Street, Sydney 2000. Melbourne: 146-150 Burwood Road, 
Hawthorn, Vic. 3122. Brisbane: 123 Abbotsford Road, Mayne, Qld. 4006. Agents:—Newcastle: W. L. Redman & Co. Pty. Ltd.; Canberra: Sonney Cohen & Sons. 
State Distributors:—Adelaide: Neil Muller Pty. Ltd.; Perth: M. J. Bateman Pty. Ltd; Launceston: P. & M. Distributors; Darwin: Pfitzners Music House. 

BA4472 

ELECTRONICS Australia, May, 1975 5 


















































there’s no point trying to rumble a 

THORENS rumble. 



Detecting a Thorens rumble is 
nigh impossible; after almost 
50 years continuing development 
Thorens adhere firmly to the belt 
drive principle. This policy is 
endorsed by the numerous 
reviewers and dedicated audio 
enthusiasts — all over the world — 
who use Thorens turntables in 
preference to all others. It’s not 
surprising to find Thorens regarded 
as Europe’s finest turntable. 

Three models are now available 
throughout Australia :— 

THORENS TD-125 AB Mk. II 
ELECTRONIC TRANSCRIPTION 
TURNTABLE 

A precision instrument with electronic 
speed control, three speeds (16, 33Vb, 

45 rpm), and a run-up time of just one 



Australian National Distributors: 


second. Incorporates the TP-16 tone arm 
with its unique magnetic anti-skating 
bias adjustment. 

RECOMMENDED CARTRIDGE: Ortofon 
M 15 E SUPER. 

Weight: 5 grams. Frequency response: 
20-20,000 Hz. (20-10,000 Hz ± 1 dB). 
Channel separation: 25 dB. Elliptical 
stylus. 

THORENS TD-160C 
TRANSCRIPTION TURNTABLE 

Two speeds, 33V3 and 45 rpm. 16 pole 
two phase synchronous motor. Shares 
many design features with the TD-125 
Mk. II. Fitted with TP-16 tone arm, 
magnetic anti-skating. 

RECOMMENDED CARTRIDGE: Ortofon 
F Series. 

Weight: 5 grams. Frequency response: 
20-20,000 Hz. (20-8,000 Hz ± 1 dB). 
Channel separation: 25 dB. Four models 
available, with elliptical or spherical stylii. 


THORENS TD-165C 
TRANSCRIPTION TURNTABLE 

A budget priced Thorens turntable, 
sharing many design features with other 
models. 16 pole synchronous motor. 

Fitted with TP-11 tone arm, plumb-bob 
anti-skating device. Two speeds, 33V3 
and 45 rpm. Magnetic cartridge supplied, 
with diamond stylus. 

The combination . . . THORENS and 
ORTOFON ... is very hard to beat, 
when it comes to quality sound 
reproduction. They're both great names 
from Europe, the source of much fine 
music, and equally fine audio 
equipment. Listen to the THORENS / 
ORTOFON combination at your 
favourite specialist hi-fi store! 


RIA.TO.373 


RANK INDUSTRIES AUSTRALIA Pty. Limited. 

Sydney Office: 12 Barcoo St., East Roseville. N.S.W. Tel. 406 5666* 

Melbourne Office: 68 Queensbridge St., South Melbourne, Vic. Tel. 62 0031* 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144* 

Adelaide Office: 2 Bowen St., Kensington. S.A. Tel. 332 4288 
Brisbane Office: 14 Proe St., Fortitude Valley, Qld. Tel. 52 7333 
Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988 

INTERSTATE REPRESENTATIVES: N.T. Ptitzner's Music House, Smith Street, Darwin. Tel. 3801. 
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and the alternatives 


Save time and temper. You don't have to work with a maze of 
wires and dials and humloops any more. 

The RTS 2 the "all in one" audio test set provides the 
complete answer. 

Now you can check frequency response, signal noise ratio 
distortion, cross talk. Wow & Flutter. Drift, Erasure, Input 
Sensitivity, Output Power and Gain, all on the one 
instrument and the one pair of leads! 

All these measurements can be made by pushing buttons and 
twisting knobs. 

You don't even have to change a lead, let alone an 
instrument! 

And at $925.00 (excluding sales tax) everyone can afford the 

RTS 2. 


Distributed throughout Australia by 


Head Office: 266 Hay Street, Subiaco, Western Australia 6008. Phone 81 2930. 
NSW Office: 100 Walker Street, North Sydney, NSW 2060. Phone 922 4037. 
VICTORIA Office: 103 Pelham Street, Carlton, 3053. Phone 347 7620. 

also 


Jacoby Mitchell Ltd 
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i Fi News 


Spring reverb—with a difference! 

A revival of interest in spring reverberation units for hifi systems would 
seem a most unlikely development, were it not for one thing: the interest 
is being sparked by AKG, makers of quality microphones and a com¬ 
pany known and respected around the world. 


A few months ago, AKG in association 
with Philips, hosted a party of inter¬ 
nationally known hifi writers and critics, 
in order to show off various new and 
interesting product lines. Curiously, one 
that grabbed a large share of attention 
was a spring reverberation unit! It hap¬ 
pened this way: 

Without being forewarned the 
writer/tourists were invited by AKG 
engineers to listen to a good quality but 
otherwise normal stereo system playing 
the Bruckner 7th Symphony. It was 
pleasant but not in any sense spectacular. 

Then the AKG engineers brought into 
action loudspeakers in the rear corners 
of the room, in what seemed superficially 
to be a conventional quadraphonic set¬ 
up. The difference was that the rear 
loudpeakers, in this case, were being fed 
with* front signals, delayed 30 millise¬ 
conds in an AKG digital delay system. 
The extra, delayed signal lent a new per¬ 
spective to the overall sound but, while 
the audience voted it better than straight 
stereo, it was still hardly sensational. 

Next, the engineers cut out the digital 
delay unit and substituted AKG's torsion 
transmission line (TTL) which happens to 
be a fancy name for a spring rever¬ 
beration unit. As a unit, it was obviously 
a good one and its 2.5 seconds delay 
gave a different perspective—but again 
hardly sensational. 

Then both units were cut in, giving 
both short and long delay and the im¬ 
mediate effect was voted as being 
acoustically little short of sensational. To 
quote Bert Whyte of "Audio" magazine: 

.. the walls of the room did indeed 
seem to fall away, giving a tremendously 
enhanced concert hall perspective to the 
sound. This was pseudo quadrophony of 
a very high order, and it was hard to 
believe that a stereo recording could be 
processed to achieve such a thrilling and 
very desirous sound. Why, this would 
revitalise even the oldest of stereo 
recordings." 


The overall effect of the demonstration 
was apparently to produce a batch of 
hifi enthusiasts, with a healthy new 
respect for synthetic reverberation, and 
embryo plans for getting their hands on 
the necessary (and expensive) units to 
doctor their own music systems. 

More than anything else, the collective 
enthusiasm must be seen as a tribute to 
the designers of the new AKG torsional 
transmission line, in their ability to revi¬ 
talise an old and limited technique. 

As many will know, spring rever¬ 
beration units have been around ever 
since the Hammond company added 
them to electronic organs. Used dis¬ 
creetly under the control of the player, 
such units can add a welcome rever¬ 
berant quality to the otherwise bland 


sound of a typical electronic organ used 
in a typical living area. 

Conventional organ spring units range 
from about 20 to 50cm in length and 
contain two deliberately different spiral 
springs anchored between pairs of mag¬ 
netic transducers. Signal is fed to the 
springs at one end, then picked up at 
the other, amplified and fed to loud¬ 
speakers. Some of the simpler reverb 
units have only a single spring. 

While the makers of such units try to 
minimise and disperse bandpass and 
resonance effects, they still represent a 
problem—tolerable only if the rever¬ 
berated signal is kept subordinate to the 
main signal. If the reverberation system 
is too prominent, the sound takes on a 
quite artificial quality which has been 
described eloquently as "boing"! 

About 15 years ago, STC Australia tried 
to capture a slice of the local stereogram 
market with a model which featured in¬ 
built reverberation. The venture proved 
a failure commercially but it was a 
bonanza for local organ enthusiasts who 
were presented with an oversupply of 
excellent Hammond/Rola reverb units at 
a fraction of their normal market value. 

What made the difference between a 
bad idea for STC and a potentially good 
one for AKG? 

Two things: AKG used reverberation 
to project ambience from behind the 
listener, rather than via the front loud¬ 
speakers. And AKG have a very carefully 
engineered (and very expensive) unit 
which seemingly earns its fancy title. 

In the AKG unit individual coils of the 
two springs are bent, or pushed together, 
or spread apart in a statistically deter¬ 
mined way, to prevent the build-up of 
resonance effects in any one frequency 
region. This looks after the response up 


GRADO CD-4 COMPATIBLE PHONO CARTRIDGES 


The F + series of pickup cartridges is 
Grado's answer to the contention that 
no single cartridge can do justice to CD-4 
records as well as to ordinary 2-channel 
and 4-channel matrix discs. Grado claim 
that their F + series cartridges have uni¬ 
quely low mass and high compliance, 
making them much less reliant than nor¬ 
mal on special stylus shapes to track 
frequencies above the audible range. In 
addition, they have a lower inductance 
than normal, making them much less 



sensitive to the effects of cable capaci¬ 
tance and amplifier input impedance. 

The least expensive in the series are 
the "Professional" types FTR+ and the 
FTE +, available respectively with 
spherical and elliptical styli; Grado claim 
that they are more than competitive with 
other 40kHz cartridges on the quality 
market, intended for arms needing a 
playing weight of 2-3 grams. 

The FCR + and FCE + are selected units 
from the Professional production run, for 
top-of-the-line performance. 

The "Flux Bridger" models FTR + 1 and 
FCR + 1 have a different internal genera¬ 
tor system, a response to 50kHz and a 
normal tracking weight of 1-2 grams. 

Above them again in the range is the 
"Super Flux-Bridger" series F3E + , F2 + 
and FI +, all with elliptical diamond 
stylus and a recommended tracking 
weight of 0.75 to 2 grams. 

For further information: H. Rowe & Co 
Pty Ltd, in all capital cities or at 127 Vic¬ 
toria Road, Marrickville 2204. 
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NEW NAKAMICHI PORTABLE CASSETTE RECORDER 



to about 1kHz. 

To produce a similar effect at the 
higher frequencies, the wire is dented by 
distributed spot etching which produces 
thousands of discontinuities along its 
length. Something like 20% of the wire 
is removed by this treatment but the end 
result is a reverberated sound which is 
reportedly extremely natural and notably 
free from traditional spring reverb 
"boing"! 

But there is a catch: Whereas Ham¬ 
mond style reverb units and scaled-down 
copies have Commonly changed hands 
for a few dollars a time, the AKG tor¬ 
sional transmission line has a current 
price tag of some hundreds of dollars. 
At this price, they might be a proposition 
for commercial concerns reworking old 
recordings but they're hardly a proposi¬ 
tion for individual quadraphonic enthu¬ 
siasts. 

But the thought is there. If AKG could 
cause a group of hard-bitten hifi writers 
to sit up and take notice with short and 
long time delayed signals fed into the 
back channels, it must pose a challenge 
to local enthusiasts to achieve a similar 
reaction with the limited means—and 
dollars—at their disposal! 

"SHARP" CASSETTES: The latest radio/ 
cassette players announced by the Sharp 
Corporation are sharp by design as well 
as by name. Their model GF-77M has a 
wide band tuner capable of covering 
adjacent television sound channels as 
well as the full international FM band. 
What is more, it is possible to set it up 
so that it will record a program via the 
FM facility, while the user is actually lis¬ 
tening to an AM station. The reverse is 
also possible. For good measure, it in¬ 
corporates provision for microphone 
mixing, full auto-stop facilities and a- 
"clock system" counter which indicates 
the amount of unrecorded tape. 

The Sharp model GF-11M contains the 
APSS facility, which stands for Automatic 
Program Starting System. With this sys¬ 
tem, the transport mechanism will 
operate in fast forward mode and stop 
automatically at the head of each new 
item, presumably triggered by the silence 
break in between. This model also has 
de-luxe audio features such as indepen¬ 
dent bass, treble and loudness controls, 
microphone mixing, high-output 2- 
loudspeaker system, automatic or man¬ 
ual recording facilities; metering for 
tuning, recording level and battery volt¬ 
age; auto-stop provision, pause control 
and "sleep" switch. 

HIFI ADVERTISING: Prompted by huge 
numbers of complaints from consumers, 
the U.S. Federal Trade Commission came 
out with a strict set of rules governing 
the way in which hifi equipment specifi¬ 
cations must be determined and pre¬ 
sented to the public. The objective was 
to rule out fancy descriptions and ar¬ 
tificially jacked-up figures. 

The industry generally welcomed the 
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Having gained a great deal of attention 
with their super quality 3-head cassette 
decks for professional and domestic use , 
Nakamichi have now released a high 
quality portable deck—again with ambi¬ 
tious specifications. It is a 2-head ma¬ 
chine with a response to 17kHz (+ and 
—3dB), a signal/noise ratio better than 
60dB (Dolby in), harmonic distortion 2% 
(typical), and a wow/flutter of 0.13% 
WTD peak. Identified as model 550 , it 


measures but there were many com¬ 
plaints that the F.T.C. had gone too far 
and demanded testing procedures that 
were to the disadvantage of amplifiers 
which had genuine qualities to offer, such 
as an enormous reserve of peak power 
to cope with transient peaks. But the 
Commission has been adamant (some 
called it stubborn) and the rules stand. 

The major problem at the moment is 
not with major manufacturers or the 
professional journals, all of whom are 
close enough to the action to know what 
is right and wrong. It is with retailers, 
advertising agencies and newspapers or 
non-professional journals who remain 
blissfully unaware of the Commission's 
crack-down. 

At the moment, the authorities are 
being "understanding" about breaches 
but a tougher period is ahead. Anyone 
who offers hifi gear simply has to learn 
that claims like "super power" and "big 
sound" are out; that figures quoted must 
contain the statutory information—in the 
form specified-in spelt out words. 

COPYING RECORDS: If there is a furore 
in America about "pirate" cassettes mar¬ 
keted outside copyright obligations, 
another one of a different kind is building 
up in Japan. There, virtually 50% of all 
households own a tape recorder of one 
kind or another, with a high proportion 
of cassette radios. Not surprisingly, there 
is a strong upward tendency in the con¬ 
sumption of both pre-recorded and 


can operate from internal dry cells , car 
battery or mains supply , internal regula¬ 
tion taking care of any voltage variations. 
It has the usual tape travel controls but 
the indicator and cueing facilities , level 
meters and such like are in line with 
professional standards. Dynamic range of 
the microphone input circuits is 120dB. 
For further information: Nakamichi Sales , 
Magnecord International Pty Ltd , 276 
Castlereagh Street , Sydney 2000. 


blank cassettes. Long-playing discs are 
still doing well also but sales of single 
discs are faltering badly by comparison. 

Record manufacturers are concerned 
by this shrinking one-time lucrative mar¬ 
ket and are blaming copying by private 
individuals, off-air, or off borrowed discs. 
Traditionally in Japan, as in many other 
countries, recording of copyright material 
for individual use has been tolerated and 
conceded "legal" status. But mass in¬ 
fringement of copyright by individuals 
poses a challenge of a different order 
and pressure is mounting for a more 
stringent interpretation of the law. First 
obvious target would be listener groups 
or cooperatives who buy individual re¬ 
cordings, which are then passed around. 

NON-DIAMOND STYLUS: Prompted by 
the cost and reliance upon imports of 
quality diamonds, Toshiba and Nagaoka 
have jointly developed a new, long-life, 
low-cost stylus which is being marketed 
under the name "Ultra Extend Stylus". 
The stylus is based on artificial "corun¬ 
dum" crystal whose main ingredient is 
aluminium oxide. Under X-ray examin¬ 
ation, the direction of the crystalline 
structure can be identified and controlled 
so that it exhibits the greatest possible 
resistance to abrasion. 

Information about the physical shape 
of the new stylus is sparse at this stage 
but it would appear to be multi-radial 
and designed to play both 2-channel and 
4-channel records. <£ 








When you buy the Dual Trace 539B, you get 
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DUAL TRACE 
OSCILLOSCOPE 


B.W.D. ELECTRONICS PTY. LTD. 



329-333 Burke RcL 


Winner of 
Award for 
Outstanding 
Export Achievement 


Gardiner, Vic., 3146 
Phone: 25 4425 
N.S.W.: 929 7452 

INTERSTATE DISTRIBUTORS 
S.A.: 269 1244 
W.A.: 25 3130 
OLD.: 52 7255 
TAS.: 23 1843 


1955/1975 20 


YEARS OF AUSTRALIAN 
DESIGN INNOVATION 


This is the tip of the performance range. Like 
the iceberg, there's a lot below the surface . . . 
and when you buy a bwd539B for its 
performance to 16MHz, you get the measuring 
capability to beyond 50MHz for nothing. 

These are just some of the features: 

• Sensitivity: lOmV/cm DCto16MHz 

~ 30mV/cm at 30MHz 
» lOOmV/cm at 50MHz 
« 500 p V/cm 3 Hz to 30kHz cascaded 

• Time Base Range: lOOn Sec to 2.5 sec/cm 

• Trigger Range: <5Hz to beyond 30MHz 

• TV Trigger, Identical X-Y, 3.3KV EHT 

• 8 x 10 cm display, 

and it's Australian designed and manufactured. 


The brochure gives you a full page 
of specifications. Send the coupon. 


I B.W.D. Electronics Pty. Ltd., 

| P.O. Box 123, Glen Iris, Vic., 3146. 

Please let me have full details 
I on the bwd539B oscilloscope. 

Name. 

| Position. 

Company. 

| Address. 

I_ 
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ARLUIMYA 

INSTRUMENTATION FOR TELEVISION 




Designed and Manufactured in Australia by 

ARLUNYA PTY. LTD. 

P.0. Box 113, Balwyn, Victoria, 3103, Australia. 

Telephone 836 6533 (area code 03). 

Telegrams or cables, Arlunya Melbourne, Australia. 


SEND THIS COUPON OR WRITE FOR YOUR 
COPY OF OUR TELEVISION INSTRU¬ 
MENTATION BROCHURE. 

NAME . 

TELEPHONE NO. 

ADDRESS . 

POSTCODE. 


PG31 

PATTERN GENERATOR 

For servicing and alignment 
of PAL Colour and 
monochrome T.V. 

Receivers. 

Gives the features most 
technicians want in a colour 
generator at a very keen 
price. 

$390 FIS PLUS TAX 


PG 100E 

PATTERN GENERATOR 

For servicing and alignment 
of PAL Colour and 
Monochrome T.V. 
Receivers. 

A pacesetter colour 
generator for workshop , 
factory and field use. 

$560 FIS PLUS TAX 


PG 1 1 and PG11 v 

POCKET PATTERN 
GENERATORS 

Small Lightweight 
monochrome generators for 
static and dynamic 
convergence, grey scale 
tracking and purity 
alignment of PAL colour 
receivers. 

Battery operated (mains 
adapters available) ideal for 
installation and first line 
house call servicing. 

$165 FIS PLUS TAX 


ARLUNYA ALSO HAS FM ALIGNMENT INSTRUMENTATION 
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WHARFEDALE 


RIA—WX3 


Wharfedale’s 45 years experience 
is AUDIBLE in the 1975 models. 


Wharfedale speakers are designed 
in the U.K. by Rank Wharfedale Limited; 
these fine reproducers are manufactured and distributed in 
Australia by Rank Industries Australia. Sales and service facilities are nation-wide. 


Many high fidelity Wharfedale speakers manufactured over twenty years ago are in daily use right now . . . but of 
course, Wharfedale technology has always been most advanced. It’s no surprise to find Wharfedale still the most 
highly regarded speaker manufacturer in the U.K. — with over 45 years experience! 


With the advent of stereo, smaller enclosures became desirable — and again Wharfedale pioneered the design 
of really effective small speaker systems based on the infinite baffle principle. With Wharfedale “know-how", 
drive units were designed specifically for smaller systems. The Wharfedale “Lintons' and " Demons ” are 
probably the most satisfying small systems available today. 


In Australia today three particular Wharfedale speaker systems enjoy an ever growing demand 
— they’re reasonably priced and completely compatible with all transistorised amplifiers. Listen 
to the audible difference Wharfedale experience makes when you visit your hi-fi specialist 
store — and compare the performance! 


With a frequency response of 55-17,000 Hz. ± 3 dB. and a power handling capacity of 
the compact ‘‘Linton 2” features a specially designed and sensitive 
20 cm bass/mid range reproducer and a 5 cm high frequency 
unit. Size is only 48 x 25 x 24 cm. Ideal for floor or shelf 
In teak and walnut finishes 


Features a very even fre- 
qflHibf^pAnse from 45-17,000 Hz. ± 

3 dB. and extends well beyond these 
figures. Handles 30 watts DIN with 
ease. Incorporates a 30 cm bass 
reproducer and a 5 cm mid-range 
treble unit, with crossover at 1500 
Hz. Size is 53.5 x 37 x 26 cm. In 
teak and walnut finishes. For floor 
or shelf mounting. 


’measuring 61 x 35.5 
x 30.5 cm and featuring a 30 cm bass 
reproducer. 13 cm mid-range speaker and 
a 2.5 cm dome tweeter. Will handle 50 watts 
DIN. This particular system provides the 
smoothest frequency response ever available in 
a Wharfedale enclosure — from 45-20,000 Hz. 

± only 3 dB. The “Dovedale 3” is popular with 
musicians, and those music lovers with most dis¬ 
cerning hearing. Available in teak and walnut finishes 
— designed to blend with any period or style. 




RANK INDUSTRIES AUSTRALIA PTV. LIMITED. 

Sydney Office: 12 Barcoo St., East Roseville, N.S.W. Tel. 406 5666* Adelaide Office: 2 Bowen St., Kensington, S.A. Tel. 332 4288 

Melbourne Office: 68 Queensbridge St., South Melbourne, Vic. Tel. 62 0031 Brisbane Office: 14 Proe St., Fortitude Valley, Qld. Tel. 52 7333 ( 
Canberra Office: 25 Molonglo Mall, Fyshwick, A CT. Tel. 95 2144* Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988 

INTERSTATE REPRESENTATIVE: N.T. Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801. 
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As we indicated in our March issue, the emergence of commercial 
field effect power transistors—power FETs—is likely to have an impor¬ 
tant bearing on the future design of high fidelity amplifier systems. 
Power FETs would appear to combine the ruggedness, convenience 
and long-life characteristics of solid-state devices, with the inherently 
low distortion of power valves in traditional hifi circuitry. 

by NEVILLE WILLIAMS 


During the past decade, solid-state 
amplifiers using ordinary bipolar transis¬ 
tors have come to dominate the hifi mar¬ 
ket offering, as they do, high power out¬ 
put and ostensibly excellent results from 
units that are far more reliable, compact 
and cooler running than would ever have 
been possible with valve technology. 

It is undoubtedly a tribute to designers 
that they have achieved these plus factors 
in the face of considerable difficulties, 
most of them originating with the bipolar 
transistors used in the output stage. All 
such transistors are inherently thermally 
unstable: a rise in temperature tends to 
produce a rise in current, which further 
raises the temperature, which further 
raises the current, etc. 

To make matters worse, the rising cur¬ 
rent tends to concentrate or "lump" in 
certain regions of the chip, hastening the 
process towards self-destruction. 

To safeguard the transistors, designers 
have to provide generously proportioned 
heatsinks along with thermal and direct 
current feedback—adding considerably 
to design and circuit complexity. But that 
is not the end of the matter. 

As further insurance against tempera¬ 
ture rise, designers have opted almost 
universally to operate the output transis¬ 
tors in class-B mode, with a quiescent 
current of only a few milliamps. In so 
doing, they have to face up to non¬ 
linearity in the crossover region where 
the output current is being transferred, 
on successive half cycles, from one tran¬ 
sistor to v the other. The problem can be 
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minimised but rarely eliminated alto¬ 
gether, being further complicated if tran¬ 
sistors are used in parallel to up the 
power rating. 

The end result is an output system 
which, apart from thermal and DC com¬ 
plications, has two potential sources of 
distortion, characteristic of all class-B 
audio amplifiers: (1) drivers which have 
to deliver significant power into a low 
and non-constant impedance and (2) 
output devices which pass in and out of 
conduction on each alternate half cycle 
—this into a complex, highly reactive 
load! 

In its natural state a class-B stage—valve 
or transistor—is unlikely to meet even 
modest hifi requirements and designers 
rely on very heavy negative feedback to 
reduce the distortion, hopefully to negli¬ 
gible proportions. 

To be fair, it must be admitted that 

Fig . 7: Illustrating the 
basic principles of a 
small-signal N-channel 
FET. The lon£, narrow 
channel produces drain 
output impedance 
curves similar to those of 
a pentode valve , not 
well suited fo£ an audio 
output stage. The new 
"vertical " configuration 
lowers output 

impedance and in¬ 
creases dissipation. 


the distortion figures for modern, quality 
amplifiers are indeed very low. As a 
bonus, output impedance is also low and 
frequency response notably flat way 
beyond both ends of the audible spec¬ 
trum. 

But the whole approach has its critics. 
Designers themselves would prefer not 
to rely as heavily as they do on negative 
feedback, with its tendency to be least 
effective in the crossover situation where 
it is most needed. They would prefer, 
if they could, to produce a system which 
is instrinsically good "as-is"-without 
feedback—then use feedback as an 
added refinement. 

Many will recall that this was the phil¬ 
osophy towards the end of the valve era, 
when power triodes and pentodes in 
ultralinear configuration were popular 
and capable of excellent results, feed¬ 
back or no feedback. 

Confirmation for this "boffin" convic¬ 
tion can probably be found in the 
occasional super-quality solid-state 
amplifier, which shows up in the market¬ 
place or in the literature, using bipolar 
transistors in class-A—despite the very 
formidable design difficulties involved. 

An unfortunate aspect of class-B tran¬ 
sistor operation is that the crossover dis¬ 
tortion tends to have a fairly constant 
amplitude, irrespective of signal level. 
When compared with the total signal at 
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Fig. 2: Supplied to E.A. by Yamaha—complete with Japanese labels—this diagram 
illustrates the principles of the new "vertical" power FET, in this case N-channel. 
A lattice of positively doped material is implanted in N material acting as a gate. 
The N material above the lattice (as depicted) forms the source; that within the 
lattice (arrowed) the multiple channels; and that below , the drain. The dark regions 
at top and bottom are the heavily doped "contact" zones for source and drain. 



Fig. 3 (above) is an ar¬ 
tist's sketch of what a 
power FET chip would 
look like if a hollow 
were ground in the top, 
through the contact and 
source zones , through 
the gate lattice into the 
drain. Fig. 4 (right) is 
an actual microphoto¬ 
graph of a chip which 
has been subjected to 
this treatment. 



full power, the distortion content may be 
very small, so that formal tests yield a 
commendably low THD (total harmonic 
distortion) reading. But this a rather 
artificial situation. 

In everyday use, high fidelity amplifiers 
operate on program material far below 
their maximum power rating; on spft 
passages, the output may diminish to a 
fraction of a watt. Critics maintain that, 
compared with output of this order, a 
constant amplitude of crossover distor¬ 
tion may represent an unacceptable TH D 
percentage, being rendered the more 
objectionable by the presence of higher 
order harmonics, resulting from the 
"switching" action. 

They maintain that the distortion can 
be discerned in some circumstances, 
being evident as a subtle harshness, par¬ 
ticularly in low level sound. 

If admitted as a significant problem, 
crossover distortion would seem to be 
interlocked with loudspeaker effi¬ 
ciency—with sensitive systems at a dis¬ 
advantage, because every extra dB of 
sensitivity would expose an extra dB of 
the constant amplitude distortion. It leads 
to speculation as to whether insensitive 
systems may have been preferred on 
occasions, not for their intrinsic merit, but 
because they helped bury a distortion 
problem! 

While it is difficult to debate or quanti- 
tise the subjective effect of distortion, 
one thing is certain: with high quality 
valve amplifiers, distortion tends to 
diminish both in absolute amplitude and 
percentage as the operating level is re¬ 
duced, being at its lowest in soft musical 
passages, and with a minimum of objec¬ 
tionable high order harmonics. What is 
more, the use of a sensitive loudspeaker 
system helps matters further, because it 
allows the amplifier to operate at an even 
lower power level, while, of course, en¬ 
suring higher acoustic output on peaks. 

In all this, there is unlimited scope for 
claim and counter-claim but, in the highly 
subjective and emotional world of hifi 
sound, the arguments provide a very 
favourable climate for the introduction 
of a new device which promises to com¬ 
bine the best of both technologies-the 
convenience, efficiency and durability of 
solid-state with the low intrinsic distor¬ 
tion of the almost proverbial class-A 
valve output stage! 

That device is the power field effect 
transistor; for short, the power FET. It is 
being heralded by some as a device that 
looks like a transistor but acts like a valve! 

While it is natural to draw comparisons 
between power FETs and power triode 
valves, the theme can be overdone. The 
power FET is not the outcome of an 
attempt to produce a solid-state valve. 
It is a device in its own right, with its 
own special advantages, which would 
probably end up in the same kind of 
circuitry, even had valves never existed. 
It just so happens that the two lend 
themselves to similar circuit application, 
and on this basis, comparison is valid. 


In a valve, current flows across the 
vacuum between a cathode and anode, 
the quantity of current being controlled 
by the intervening grid. The grid does 
not normally draw significant current, so 
that the input impedance to the stage 
is high and constant. As a result, while 
the preceding amplifier stage(s) must 
provide an adequate signal voltage, they 
can operate as straightforward low- 
disortion voltage amplifiers. 

More importantly, it is convenient to 
operate a valve output stage under 
class-A or class-ABI conditions, with 
both valves drawing substantially normal 
current, irrespective of the amount of 
signal being handled. Under dynamic 
conditions, both valves contribute to the 
output over the cycle and there is little 
or no discontinuity in the flow of output 


signal current*. 

With a non-critical drive requirement, 
no output current discontinuity and with 
the push-pull connection substantially 
cancelling even order harmonics, the 
intrinsic or "as-is" distortion of such an 
output stage is quite low. It can be made 
even lower by the use of negative feed¬ 
back, without ever needing to use so 
much feedback that it begins to endanger 
stability. 

There is every reason to believe that 
the new FET power transistors can 
accommodate to this kind of circuitry 
with important additional advantages: (1) 
Being a low impedance device, they can 
operate directly into loudspeaker voice 
coils and (2) they can be used in circuit 
configurations not practical with valves. 

As opposed to bipolar types, field ef- 
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EM.Stereo Reception, 
Why Yamaha Waited. 

w 



Australia, wisely, has adopted International 
Standards and Specifications for F.M. Trans¬ 
mission and it would not be difficult for any 
competent manufacturer to design and 
produce an F.M. Receiver to meet these 
specifications. 

But receiving a F.M. signal is one thing. 
Converting that signal into an almost perfect 
reproduction of the transmitted sound is 
another. 

So Yamaha waited. And whilst they waited 
they worked — hard. 

It soon became evident that there were many 
international brand name F.M. Receivers 
which could receive an F.M. signal perfectly. 
But there was something lacking between 
Reception of the signal and subsequent con¬ 
version into Sound. 

And here is where Yamaha took a giant step 
ahead. 

F.M. Tuner the Secret. 

Each of the new Yamaha Stereo FM/AM 
Receivers feature — 

Yamaha Exclusive Auto-Touch Tuning. 

To select your desired F.M. Station, you 
simply touch the Tuning knob and the built-in 
AFC (Automatic Frequency Control) circuit 
shuts itself off for accurate tuning. 

Once you have "tuned in" the station, this 
AFC circuit activates as soon as you release 
the knob, guaranteeing steady, drift free 
reception regardless of fluctuations in the 
power supply voltage or changes in the tem¬ 
perature of the tuner circuitry. 



Permanent Light-emitting Diode Indicators 
For Power, F.M. Stereo and AFC/Station. 

Yamaha has used LED (Light Emitting Diode) 
amp indicators for power, automatic switch¬ 
over from FM Mono to FM Stereo reception, 
and the automatic AFC/Station selection. 
These lamps last a lifetime. The AFC/Station 
ndicator glows in half-brightness when a 
station is tuned in; it changes to full bright¬ 
ness as you release the Tuning Knob, indi¬ 
cating that the AFC circuit is working. 
r or brochures giving you full details and 
specifications of the new range of Yamaha 
Stereo FM/AM Receivers with Dual Tuning 
deters and Mic Mixing — CR 400, CR 600, 
CR 800, CR 1000 — complete and post the 
coupon on this page. 


TO ROSE MUSIC PTY. LTD., 
17-30 MARKET STREET, 
SOUTH MELB., VIC. 3205 


Please send me details of the new 
Yamaha Stereo FM/AM Receiver. 

NAME 

ADDRESS 


State Postcode 

Another Rose Music sponsored 
product. 



Yamaha natural sound. 
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A NEW BREED OF HIFI AMPLIFIER . . . 



Fig. 6 (above) is an oscillographic plot of a family of drain curves 
for a typical Yamaha power FET. The resemblance to a power 
triode plate family is apparent. Fig. 7 (top right) is a linearity plot 
for a power FET. 


feet transistors, large and small, tend to 
be thermally self-protecting, as increas¬ 
ing temperature produces a reduction in 
the current through them. The charac¬ 
teristic is particularly important in the 
new breed of FET intended for high 
power applications; while they still need 
heatsinks to combat temperature rise, 
circuit configuration and complexity is no 
longer dictated by the fear of thermal 
runaway. It becomes much more prac¬ 
tical to operate a FET output stage under 
class-A or -AB conditions, thereby ob¬ 
viating the basic problem of crossover 
distortion, as well as cancelling even 
order harmonics. 

Nor is it just a matter of quiescent 
current and elimination of crossover dis¬ 
tortion. As we shall see later, the new 
power FETs have an intrinsically low out¬ 
put impedance, the counterpart of a 
power triode. As such, they are much 
more compatible with a reactive (e.g. 
loudspeaker) load than a bipolar transis¬ 
tor or a pentode valve. 

As far as drive requirements are con¬ 
cerned they suffer the drawback that they 
exhibit high input capacitance, typically 
reckoned in thousands of pF. Thus, while 
the pre-output drivers do not have to 
cope with a non-linear load, as for a 
class-B stage, they do have to operate 
at quite low impedance and therefore 
draw significant current. The drivers most 
favoured seem to be smaller scale power 
FETs. 

As with any class-A or -AB system, the 
power supply must be capable of sup¬ 
plying a consistently high current, more 
or less independent of output level. 
However, because the current is constant 
and because power FETs tend to be 
self-protecting, the need for supply re¬ 
gulation is either reduced or eliminated. 

Details aside, however, power FETs 
would seem to offer to designers an 
important new approach which exhibits 
lower intrinsic distortion, relying much 
less on negative feedback to correct any 


A Yamaha basic power 
amplifier using a pair of 
YT304 power FETs in the 
output of each channel , 
in a single-ended push 
pull configuration. They 
are preceded by four 
smaller YT405 power 
FET drivers. 


shortcomings. 

While power FETs are a relatively new 
development, the basic concept of the 
field effect transistor is quite old. It was 
first suggested in 1928 by American 
engineer Julius E. Lilienfeld, and patented 
in 1930. The first commercial germanium 
field effect transistor was developed in 
1958 by the Polish scientist Stanislaud 
Teszner in the laboratories of the French 
firm Companie Francais Thompson- 
Houston. A silicon version produced by 
the American firm Crystalonics Inc, two 
years later, set the stage for commercial 
exploitation. 

Small signal FETs have been used for 
some years in the front end of VHF TV, 
FM and communications receivers, but 
high power development and application 
proved more elusive. It is only in the last 
few months that they have emerged in 
significant commercial quantities. 

Most of the recent activity in power 
FETs has flowed from the work of Pro¬ 
fessor Junichi Nishizawa, of Tohoku Uni¬ 
versity, under commission from the Japan 
Technology Development Foundation. 
Commenced in 1969, it was taken up by 
companies like Nippon Gakki (Yamaha), 
Nippon Electric and Sony, who produced 
their own versions. Sony in particular are 
using th£ term "V-FET". 

Equipment manufacturers also began 
developmental programs and the period 
1973/4 saw the unveiling of prototype 
FET amplifiers by such companies as 



Matsushita, Trio/Kenwood, Pioneer, 
Toshiba, JVC and Sharp. The current year 
should see the commercial release of 
quite a few big-name amplifiers with 
class-A FETs in the output stage—and 
more arguments as to whether the valve 
has at last been successfully challenged 
in the purist domain! 

The basic principles of ordinary FETs 
have been covered in detail by Editor 
Jim Rowe in the "Electronics Australia" 
handbook "Fundamentals Of Solid 
State". 

Fig. 1, taken from this book, illustrates 
the structure and operation of a small 
signal silicon N-channel junction FET. 
Produced by ordinary etching, diffusion 
and allied techniques, a U-shaped chan¬ 
nel of lightly doped N-type material is 
enclosed between the body of the chip 
and another smaller region, both of hea¬ 
vily doped P-type material. Because cur¬ 
rent carriers tend naturally to retreat from 
P-N junctions, the U-channel tends to 
become isolated electrically from the 
P-type regions by two depletion layers 
shown as clear white. 

In these circumstances, when source 
and drain are connected to an external 
circuit, current can flow through the iso¬ 
lated N-channel, just as it would through 
a resistive path. But it is not an ordinary 
resistive path. If the two P-type regions 
are joined together and biased progres¬ 
sively more negative with respect to 
source, the depletion layers will widen 
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Prices on 


microphones 
x are lower 
\\ than you 
v think! 


SM53 

Unidirectional 

Dynamic 

Microphone 


565 SD 
Unisphere 


515 SB 
Shore 
Unidyne B 


Shure microphones — used by Paul Anka and 
other famous artists in show business — are 
recognised as the most dependable travelling 
companion any entertainer can have. 


Shure microphones are the lowest cost 
single item in the average system — yet 
their function is critical. In truth, your 
system can be no better than the micro¬ 
phone that originally converts sound waves 
into electrical impulses. In general, 
unidirection cardioid mikes are the most 
expensive; however, some omnidirect¬ 
ional and bidirectional models can cost 
about the same. Where quality is first and 
foremost, we recommend ribbons or 
dynamics. 

ALL SHURE PROFESSIONAL MIKES USE 
SWITCHCRAFT AUDIO CONNECTORS. 

Ask your dealer about the new prices. 


545 

Unidyne III 


AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD. ATHOL M. HILL P/L AUDIO ENGINEERS (S.A.) 


342 Kent Street, 
SYDNEY 2000 N S W 


2A Hill Street, 
THORNBURY 3071 Vic. 


57 Castlemaine Street, 
MILTON 4064 Old. 


1000 Hay Street, 
PERTH 6000 W. A. 


37 Market Street, 
ADELAIDE 5000 S.A. 
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and gradually reduce the thickness of the 
N-channel, ultimately depleting it com¬ 
pletely of carriers and interrupting cur¬ 
rent flow. 

There is obviously a close parallel be¬ 
tween the action of the gate in a FET 
and grid in a thermionic valve. 

For reasons which are fully explained 
in "Fundamentals of Solid State", the type 
of FET illustrated in Fig. 1 has output 
characteristics which resemble those of 
a pentode valve—fine for RF applications 
but undesirable for an audio power out¬ 
put device, operating into a reactive load. 
In addition, the structure cannot easily 
be modified to cope with high currents, 
as for a high dissipation device. 

The configuration which followed from 
Professor Nishizawa's work is illustrated 
in Fig. 2, which we reproduce directly 
from the material supplied to "Elec¬ 
tronics Australia" by Nippon-Gakki 
(Yamaha). Instead of the current flowing 
between source and drain parallel to the 
surface of the chip, it flows at right angles 
to the main planes, leading to the pre¬ 
viously mentioned description "vertical 
FET" or "V-FET". 

As indicated in Fig. 2, the lightly doped 
N-type drain covers the total area of the 
chip, allowing heat to be conducted 
away from it quite freely. 

Implanted in the upper surface of the 
drain is a closely spaced lattice or grid 
of heavily-doped P-type material which 
serves as the gate. The layer of N-type 
material continues through this and 
above it, to become the source, at the 
top of the chip. 

With this structure, current flowing 
between source and drain must pass 
through the holes in the lattice so that, 
in effect, there are as many channels— 
and as many parallel connected FETs—as 
there are spaces in the lattice. 

If the lattice (gate) is biased progres¬ 
sively more negative with respect to 
source, the paths through it will be pro¬ 
gressively depleted and narrowed, lead¬ 
ing to an ultimate current cut-off. The 
analogy with a thermionic valve is most 
obvious. 

With this structure, the current density 
and distribution remains as uniform 
throughout the chip as the manufacture 
will allow. 

No less important, the very short 
channels, as compared with the kind of 
construction in Fig. 1, minimises "pinch- 
off" as a by-product of the IR drop (see 
"Fundamentals of Solid State Fig. 8.2") 
and this produces a family of drain (cf 
plate) curves very similar to those of the 
triode power valve. 

Fig. 3 further illustrates the structure 
of a vertical power FET, being an artist's 
depiction of what would be exposed if 
a hollow was ground in the top of the 
chip—through the source contact surface 
layer, through the source region, through 
the gate mesh and into the drain region 
at the deepest point. 

Fig. 4 is an actual microphotograph of 
a chip which has been ground in this way. 


Fig. 5 shows a group of Yamaha vertical 
FETs—looking exactly like any other 
power transistor. Device information is 
sparse at this stage but the range would 
appear to include N-channel FETs as 
already discussed, their P-channel coun¬ 
terparts and others intended for lower 
power or voltage amplification. Typically, 
the power FETs would appear to have 
an amplification factor (mu) of about 5 
with very low output impedance, while 
the voltage amplifiers have a mu of 50 
and, of course, much higher drain 
impedance. 

Vertical FETs produced by other man¬ 
ufacturers differ in structural detail, pro¬ 
bably because of patent situations, and 
individual preferences and facilities. 
Sony, for example, use an oxide layer for 


additional isolation of the gate lattice. 

Fig. 6 shows an oscillographic plot of 
a family of drain curves for a Yamaha 
power FET. The vertical current scale is 
0-10A, the horizontal voltage scale 0- 
100V, and the plots for gate potentials 
in 2V steps from zero bias on the left 
to a maximum of —18V. A cursory exam¬ 
ination of the curves in the likely working 
point zone suggests an amplification fac¬ 
tor of 5, a natural output impedance of 
5 ohms, and a mutual conductance of 
1.25A/V. 

Fig. 7 shows drain current (vertical 
0-10A) plotted against gate voltage 
(horizontal 0-20V). 

As mentioned earlier, prototype am¬ 
plifiers using power FET output stages 
have been shown by a number of Jap¬ 
anese companies. Sony have exhibited 
advance models in Australia and, by the 
time this appears in print, FET equipped 
Yamaha amplifiers should be available. 

Preliminary information on a typical 
Yamaha main amplifier indicates that the 
output transistors are in a conventional 
single-ended push-pull configuration, 
directly coupled to the loudspeaker. The 
FET drivers are also directly coupled, with 
a "newly developed biasing method ... 
5 patents pending ... which permits sta¬ 
ble circuit operation even without a sta¬ 
bilised power supply". A triple power 


supply is used: plus and minus 85V and 
minus 200V. 

The output transistors operate under 
class-AB conditions but the quiescent 
current is still high—which is not surpris¬ 
ing when it is considered that the output 
device dissipation is reckoned in 
hundreds of watts. Even so, the designers 
have found thermal protection to be 
quite superfluous. The protection cir¬ 
cuitry which is included is there to guard 
against actual circuit malfunction, and 
will break the amplifier/speaker con¬ 
nection if a DC potential greater than 2V 
appears at any time across the voice coil 
terminals. 

Preliminary figures for the amplifier 
suggest a power output of 150W RMS 
per channel into 8-ohm loads, over the 


band 20-20,000Hz, with both channels 
driven. At the 100W level, distortion at 
IkFIz is given as 0.01%, and not more 
than 0.03% at any other frequency within 
tha abovementioned band. Frequency 
response is quoted as within + 0 to —1 dB 
from 5Hz to 100kHz. 

These are impressive figures by any 
standards, the more so when it is re¬ 
membered that distortion should dimin¬ 
ish with output. 

While class-A FET output stages could 
be scaled for a wide range of power 
levels, it seems certain that they will 
come in first at the top end of the mar¬ 
ket-lots of watts and lots of dollars! But 
if FET production climbs, as expected, 
and device costs diminish towards that 
of comparable bipolar types, the tech¬ 
nology will probably spread downward. 

Will power FETs revolutionise amplifier 
design? They probably will, but whether 
they will revolutionise hifi listening is 
quite another matter. Good conventional 
amplifiers probably contribute less to 
distortion than any other link in the re¬ 
production chain, and the result of im¬ 
proving the already-strongest link may 
not be all that apparent. 

But that doesn't seem to alter the fact 
that enthusiasts still seem to aspire after 
the perfect amplifier! 
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This Sony model TA-8650 integrated amplifier uses 6 smaller V-FETs (3 + 3 parallel) 
in a complementary output circuit to produce an output of 80W RMS per channel 
into 8 ohms. IM distortion and THD at the 1W level is .05% or less at 1000Hz. 
THD is 0.1% or less at rated output 20Hz to 20kHZ. Response is z0, -2dB from 
10Hz to 100kHz. 
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If everything you wanted 
to know about Hi-Fi seemed 
too complicated, Sony has a 
beautiful answer for you. 



The Taurus System x 

Refined Stereo Amplifier - 
TA 1055. Powerful 70 
watts/8 ohms I.H.F. 
constant power, direct- 
coupled. Versatile facilities 
for wide range of sources. 
High filter and loudness 
controls for better listening. 
Frequency 10-60,000 Hz. 
Superior signal-to-noise 
ratio. 

Outstanding Auto-Return 
Player-PS 5100. High 
quality synchronous motor. 
Belt drive magnetic 
cartridge. 


Ultra Linear Speakers — 
SS7100. Powerful yet 
compact, 2-way, 2-speaker 
infinite baffle system. 
Woofer 20 cm, tweeter 
2.5 cm. Frequency 
60-20,000 Hz. 

MATCHED OPTIONS 
SHOWN: Cassette Deck— 
TC 134SD. High quality 
Dolby*, Ferrite head. 
30-17,000 Hz. with Cr0 2 
tape. 

Reel-to-Reel Deck — 

TC 377. 

A big performer for your 
hi-fi sound system. 3-head 


stereo deck in slant front 
with Sony’s new Ferrite 
heads. 

Stereo Tuner— ST 5066. 

For higher quality FM/AM 
reception. 

Stereo Headphones — 
DR11. Tone and volume 
controls. 50-18,000 Hz. 
Black or yellow. 

Furniture Unit. 


SONY 

for particular people 


x One of Sony’s seven new Zodiac Hi-Fi Systems. See them at your dealer, soon. 
*“Dolby” is a trade mark of Dolby Laboratories. 









HIFI REVIEWS 


Technics RS-676-US 
stereo cassette deck 


A recent development in stereo cassette decks is the appearance of 
decks with all controls on the vertical front panel, along with an opening 
for front-loading of the cassette. An interesting example is the Technics 
RS-676-US stereo cassette deck, which features solenoid control. 


It now seems as though stereo cassette 
deck buyers are presented with two 
broad choices: a cassette deck with all 
major controls and the cassette well on 
the top surface, or those with all facilities 
on the front panel and nothing on top. 

Jhese latter machines have the advan¬ 
tage that they can be installed behind 
the front panel of a furniture cabinet 
together with FM tuner, amplifier and so. 
The inevitable clutter of connecting wires 
is right out of sight. 

On the Technics RS-676-US, cassettes 
are frontally loaded by opening the 
hinged window and placing the cassette 
on a horizontal platform which is then 
depressed into the operating position. 
Pushing the eject button raises the cas¬ 
sette platform and flips the hinged win¬ 
dow partially open. 

An internal light and a mirror set at 
45 degrees makes the cassette visible, 
provided the viewer has his head at win¬ 
dow level. A worthwhile addition would 
be a light behind the cassette, so that 
the viewer can judge the progress of the 
tape. With the present system, there is 
no way of knowing whether the tape is 


near end or start, without removing it to 
look. 

Next to the cassette window are the 
six push-bars for solenoid control of the 
tape transport. These push-bars have a 
delightfully light action and a fast re¬ 
sponse. When the Record, Play or Pause 
controls are actuated, they are lit up from 
behind to show the operating mode of 
the deck. 

As on many other decks, the RS-676- 
US has a memory rewind feature which 
enables it to return the tape to a preset 
'OOO'. But in this case it then goes one 
better by automatically shifting into Play¬ 
back mode. 

Automatic sensing is provided, for 
Cr02 cassettes which have the detection 
recess adjacent to the recording knock¬ 
outs. Older Cr02 cassettes without the 
detection recesses are catered for by 
flipping the Tape Select lever to the 
appropriate position. 

Having the frontal loading system for 
the cassettes means that the heads are 
not as accessible as on most conven¬ 
tional decks. When cleaning the heads 
and capstan you really need a dentist's 


inspection mirror to do the job properly. 

As might be imagined in a machine 
using solenoid control, the transport 
mechanism is quite complex, employing 
at least ten micro-switches, three relays 
and three solenoids (there may have 
been a few others hidden away). Two 
motors are used; one drives the large 
capstan flywheel while the other drives 
the cassette spools and the revolution 
counter. Both motors are DC but the 
capstan motor is not the direct drive type 
as used in the RS-276-US (reviewed in 
"Electronics Australia" NQvember 1973) 
and the RS-279-US models by Technics. 

Apart from the solenoids used to con¬ 
trol the transport mechanism, there are 
two large solenoids which operate mul¬ 
ti-pole slide switches—for the record 
function and for the circuit changes ne¬ 
cessary for Cr02 tape. 

One of the reasons for having relays 
involved in the control circuitry for the 
tape transport is that the RS-676-US can 
be operated by an optional remote con¬ 
trol (hand-held), which comes with a 
long cable connecting to the rear of the 
unit via a 12-pin plug. This is one of the 
highly desirable functions that is only 
made possible by solenoid operation of 
the transport. Remote control is particu¬ 
larly handy during recording. 

A large knob provides control of the 
recording level together with a Balance 
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Technics RS-676-US stereo cassette deck 




control knob to adjust the relative levels 
of the two channels. An input .selector 
knob provides a choice of mic, line or 
tuner inputs. 

An interesting feature of the level 
meters is that they have a push-button 
which converts them from VU charac¬ 
teristic to peak-reading. When the 
peak-reading mode is selected, a more 
accurate response to sharp transients is 
obtained. As worthwhile as this system 
is, we are still of the opinion that supple¬ 
mentary LED overload indicators are the 
final refinement for distortion-free re¬ 
cordings. 

Adjacent to the recording level meters 
is a small knob which controls the output 
from the Line Out jacks on the rear panel. 
No level control is provided for the 
headphone socket. 

On models supplied to the USA mar¬ 
ket, this output knob is apparently re¬ 
placed by a pair of concentric knobs 
which, together with the input selector 
switch, provide mic/line mixing. In our 
opinion, this facility is more useful than 
an output level control. 

Two 6.5 mm jack sockets are provided 
on the front panel for low impedance 
microphones. 

Dolby noise reduction is provided as 
a matter of course, but with a few refine¬ 
ments. When making recordings from 
FM broadcasts, for example, a filter can 
be switched in to remove residual 19kHz 
and 38kHz components from the tuner 
signal. 

This filter is of the very sharp null type 
so that while it rejects 19kHz tones it 
does not have any significant effect on 
the audio bandwidth. Actually the filter 
has two null circuits, one for 19kHz and 
ELECTRONICS Australia, May, 1975 


one at 38kHz. The latter is always in 
circuit. 

Circuitry is also provided for recording 
Dolbyised FM broadcasts but this is likely 
to be of little interest to Australian buyers 
for some time to come. 

Wow and flutter is quoted at less than 
0.15% DIN. We measured a best result 
of 0.2% DIN but we found this depended 
to quite an extent on the vagaries of the 
particular cassette used. 


Cassette rewind time was quite fast at 
about 65 seconds for a C-60 tape. 

Record/playback response was 
checked using a variety of tapes, with 
and without Dolby, and the results are 
shown in the graphs. As can be seen, 
there is relatively little loss in highs when 
Dolby was switched in. 

Quite a dramatic improvement in sig¬ 
nal to noise ratio was obtained when 
Dolby was switched in. Typically, the 
unweighted figure obtained for low noise 
ferric tape was minus 48dB with respect 
to OVU and this improved to 53dB with 
Dolby. 

We also made some tests using Fer- 
richrome tape but found that the bias 
conditions did not seem to be quite right 
to get the optimum results. 

Radar and RF interference was not 
noticeable at any time and the reproduc¬ 
tion was at all times free of switch clicks 
and other extraneous noises. Sound 
quality is excellent and is certainly among 
the best available from cassette 
machines. 

But clearly, the major attraction of this 
machine is its operating refinement. Its 
solenoid control is one of the best we 
have tested on any deck. 

One point though, the unit cannot be 
stacked on top of other equipment with 
large transformers — hum increases 
markedly. 

Recommended retail price of the 
Technics RS-676-US stereo cassette deck 
is $569.00 including sales tax. For further 
information on Technics products, con¬ 
tact your high fidelity retailer or the Aus¬ 
tralian distributors, Haco Distributing 
Agencies Pty Ltd, 57-69 Anzac Parade, 
Kensington, NSW 2033. (L.D.S.) 



Above is an internal view of the RS-676-US stereo cassette d€ck. 
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HIFI REVIEWS 


Kenwood KP-1022 
Player System 

In spite of the widespread popularity of automatic turntables, there 
is apparently still a sizable market for manually-controlled units. Some 
people like them for their simplicity and others for their lower price. 
For these people, the Kenwood KP-1 022 is worthy of consideration. 


Like many turntables these days, the 
Kenwood KP-1022 is marketed as a 
complete package deal. It is supplied 
with arm, magnetic cartridge, wooden 
platform and tinted perspex cover. 

From the point of view of some enthu¬ 
siasts who may wish to build the unit into 
a furniture cabinet, having to buy the 
perspex cover as part of the purchase 
deal will be regarded as a disadvantage. 
They would still have to buy the timber 
platform though, because of its suspen¬ 
sion system. 

Unlike other turntables, the KP-1002 
is mounted directly onto its timber base 
which is provided with four large conical 
suspension points. While possibly not as 
attractive, these would appear to provide 
better acoustic isolation than the sus¬ 
pension on other units. 

Measurements of the platform are 
350mm (deep) by 445mm (wide). 
Clearance required at the rear of the unit 
is approximately 85mm, while the unob¬ 
structed height required above the 
mounting shelf is 435mm. 

Three simple controls are provided for 
operation of the turntable. A toggle lever 
on the left-hand side selects the speed, 
either 33 or 45 rpm. On the right-hand 
side, a lever with a very light action ac¬ 
tuates a micro-switch to start or stop the 
turntable motor. Near the arm pivot is 
the cueing lever which is damped to 
provide gentle lifting and lowering of the 
tone-arm. 

Since it is a manually controlled unit, 
there is no automatic stop or lift-off at 
the end of a record. 

The platter is a 300mm diameter alu¬ 
minium alloy diecasting driven around an 
inner rim by the usual flat rubber belt, 
from a 4-pole synchronous motor with 
a stepped pulley. The motor windings are 
connected in parallel or series by a 
slide-switch for 110VAC or 240VAC 
operation. This means that there is no 
power transformer as fitted to some 
other units, and consequently there is 
less likelihood of hum induced into the 
cartridge or pick-up leads. 

The chromed tubular arm is S-shaped 
in the usual manner and is balanced lon¬ 


gitudinally by a rotatable counterweight 
which also provides the vertical tracking 
force setting. Anti-skating is provided by 
a hanging weight system which applies 
force to a calibrated lever on the arm 
pivot. 

A moving magnet cartridge, type V-39 
Mk 2, is fitted. It has a 0.5mil conical 
diamond stylus and a recommended 
tracking force of 2 grams. 

In use, we found the turntable 


While in some respects the perform¬ 
ance specification is fairly exact, the claim 
for frequency response is vague with a 
rating of 20Hz to 20kHz and no tolerance 
quoted. Using a 56k load, we measured 
the frequency response at plus or minus 
3dB between 20Hz and 20kHz. Channel 
balance was within IdB over the whole 
range and separation was an even minus 
22dB in both directions and quite sym¬ 
metrical in both directions. 

From the above results, one could 
judge the cartridge as being a good unit 
with typical middle-of-the-road per¬ 
formance. But the waveform at frequen¬ 
cies between 4kHz and 10kHz had to 
be seen to be believed. To say that it 
was irregular would be an understate¬ 
ment. And no amount of fiddling with 
the various arm adjustments had more 
than a slight effect on it. 

Sound quality on music signals tended 
to be harsh and definitely not as pleasant 
as one expects of a typical magnetic 
cartridge. As far as the cartridge was 
concerned, we were not happy. At the 
very least, one must cast doubts on the 
quality control of the particular sample 
tested. 

Of course to keep this review in per¬ 
spective, one must realise that the KP- 


At right is the Ken¬ 
wood KP-1022 
shown with tinted 
perspex cover re¬ 
moved. 



operated smoothly and quietly and is 
virtually free of rumble, wow and flutter. 
Kenwood rate wow and flutter at less 
than 0.07% (WRMS). We measured it at 
0.15% weighted according to DIN 45507, 
which is a good result. The main turnta¬ 
ble bearing was quite free. With the belt 
removed and then spun up to 33 rpm, 
the platter took 75 seconds to come to 
a halt. 

Vertical tracking forces were found to 
be within 5% of the calibrated settings 
and anti-skating settings seemed to be 
very close to optimum. The arm ap¬ 
peared to have quite low bearing friction 
in its pivots and would be suitable for 
cartridges with tracking force recom¬ 
mendations of less than 2 grams. 

At the recommended tracking force of 
2 grams, the cartridge tracked the plus 
16dB band of the W&G 25/2434 test 
record with no audible distortion, a good 
result. Cartridge output was 3.4mV at 
50mm/sec, which is a little above the 
specification. 


1022 turntable is a relatively low-priced 
unit from the Kenwood line. 

Since the total cable capacitance in 
each channel is less than 100 picofarads, 
it is possible to substitute a cartridge for 
CD-4 (or UD-4) records. 

And we are pleased to note that a 
three-pin plug and three-core flex was 
fitted for the mains connection. 

In summary, the Kenwood KP-1022 is 
a well-finished unit with no unnecessary 
frills. With its mechanical simplicity it 
should give a lifetime of troublefree ser¬ 
vice. But if your dealer gives you the 
option of upgrading to a better cartridge 
for a few dollars more, we suggest you 
take it. 

Suggested retail price of the Kenwood 
KP-1002 is $139.00 including sales tax. 
Further information on the unit can be 
obtained from hifi retailers or from the 
Australian distributors for Kenwood, 
Jacoby, Mitchell & Co Pty Ltd, 215 North 
Rocks Road, North Rocks, NSW 2151. 
(L.D.S.) 3 
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Video disc contenders prepare for battle 


Following the flurry of publicity about 
two years back, the most conspicuous 
factor concerning the various forthcom¬ 
ing video disc systems has been the 
deafening silence from the development 
companies. In mid-March, however, the 
three principal contenders in the home 
video stakes emerged from hibernation 
to face consumers in Europe and the 
USA. 

Notable among these was the German 
Telefunken company which began selling 
its TED mechanical videodisc player in 
Germany on March 17. Jointly developed 
by Telefunken and British Decca, the 
TED video player has been designed in 
both NTSC and SECAM versions as well 
as the PAL colour version. However, no 
US demonstration is scheduled at this 
date. 

In Germany, the TED video player is 
to be distributed through some 1,000 
radio-television dealers and department 
stores. Retail cost is around the $650 
mark—less than half the price of a video¬ 
tape recorder, according to Telefunken. 
The TED discs, which offer 10 minutes 
of colour programs, will retail for about 
$4 or more, and will include an initial 
repertoire of 50 titles. It is expected that 
some 350 titles will be available by the 
end of the year. 

On the same day as the Telefunken 
release, Philips and MCA were scheduled 
to start a round of demonstrations in 
New York of a modified VLP player 
which can accommodate both rigid 
(Philips) and flexible (MCA) discs. Philips 
and MCA recently signed an agreement 
under which Philips is to manufacture 
and market the modified VLP player, 
while MCA will manufacture and market 
much of the video disc program material. 

The agreement is an important one 
from the Philips viewpoint as MCA has 
access to a wide variety of entertainment 
material, including the Universal Pictures 
film library. In addition, Philips will also 
gain the rights to MCA's lower cost flex¬ 
ible disc which uses about 1 /10 the plas¬ 
tic of the Philips VLP disc, and which can 
be duplicated on a rotary press. Feature 
film albums selling through ordinary re¬ 
cord shops for about $10 are predicted. 

Prime advantage of the Philips/MCA 
VLP player over the Telefunken TED sys¬ 
tem is its extended playing time—45 
minutes as compared to ten minutes. 



The Philips VLP player-a serious contender in the home video stakes. 


Signal pick-up in the VLP player is by 
means of a laser beam which scans in¬ 
formation encoded into spiral tracks on 
a reflective metallised disc. For a more 
detailed technical description of the VLP 
player, readers are referred to the No¬ 
vember 1973 issue of "Electronics Aust¬ 
ralia." 

The Philips/MCA deal effectively nar¬ 
rows the video disc competition in the 
US to two systems, the other being the 
RCA capacitive pickup system known as 
"SelectaVision." Details of the RCA sys¬ 
tem were released towards the end of 
February when the company announced 
plans to set up a permanent "Selecta¬ 
Vision VideoDisc" demonstration in New 
York about the end of March. Previously, 
the RCA system had been demonstrated 
only to other manufacturers in order to 
attract licensees. 

The RCA capacitative video system is 
similar in many respects to a conven¬ 
tional record player. Program storage is 
on metallised discs, and takes the form 
of a series of transverse slots of varying 
width and separation etched into a pre¬ 
cut groove by an electron-beam record¬ 
ing system. The discs are two-sided and 
provide a total playing time of some 60 
minutes. 

Signal pick-up is by means of a sap¬ 
phire stylus containing a thin metal elec¬ 


trode. This stylus rides in the groove, the 
electrode detecting the relief pattern by 
changes in the capacitance between its 
tip and the metallic coating on the record 
surface. 

As with RCA, Philips and MCA are 
currently courting licensees, especially 
Zenith in the US and Thompson-CSF in 
France. Most of Zenith's work has been 
in the optical disc area, its prime system 
being essentially an NTSC version of the 
transmissive system developed by 
Thomson-CSF. Observers believe that 
both companies will move into the Phi¬ 
lips/MCA camp if agreement can be 
reached on standardised software for use 
in both reflective and transmissive optical 
systems. 

However, Zenith has also been work¬ 
ing on an electrostatic-capacitance disc 
pick-up system similar in principle to the 
RCA system. At this stage, then, Zenith 
must be iisted as uncommitted, but lean¬ 
ing strongly towards the optical system. 

Giant Japanese manufacturer Matsu¬ 
shita is being wooed ardently by both 
camps. Probably the world's largest TV 
maker, it provides the key to the Jap¬ 
anese market and must be considered 
a major factor in the US battleground. 
As Matsushita goes, so go Panasonic, 
Quasar and JVC. 

(continued on page 25) 
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500W C0 2 laser 
will cut aircraft parts 

Advanced composite materials used in 
the production of aircraft parts are to be 
cut by laser techniques under a contract 
announced recently by the Hughes Air¬ 
craft Company. The contract, worth 
about $750,000, was awarded to the 
Hughes Aircraft Company by McDonnell 
Douglas, and calls for the development 
of a numerically controlled laser cutter 
for delivery by the end of the year. 

Hughes laser-cutters have already 
found wide application in the garment 
industry and the shoe industry, where 
they are used for cutting out patterns. 
McDonnell Douglas says that the new 
system will be similar to the models used 
in the abovementioned industries in that 
it will use a small computer to store 
cutting information, a linear motor 
positioning system, and a high powered 
laser. The laser itself will be a 500W 
carbon dioxide model. 

The new laser cutter will be used in 
the production of aircraft parts which are 
subject to high stress factors. These often 
contain boron fibre and carbon fibre 
reinforcement, and are hard to machine 
satisfactorily using conventional 
methods. The laser system should there¬ 
fore offer considerable advantages over 
the old methods, both in terms of speed 
and cost. Waste of expensive material 
should also be considerably reduced, 
and cutting accuracy improved. 


Video disc contenders 
prepare for battle . . . ctd 

Politically, Matsushita has good reason 
to go either way, having joint bonds with 
both Philips and RCA. On the Philips side 
of the ledger is its joint ventures with 
Matsushita in Japan (involving the manu¬ 
facture of semiconductors and picture 
tubes) and in Europe (batteries). Counter 
to this is Matsushita's alliance with RCA 
in promoting the CD-4 quadraphonic 
sound system. 

RCA's main advantage at this stage is 
the fact that it is probably some 12 
months ahead of the Philips/MCA group, 
and the RCA strategy is now geared to 
speed. In addition, the SelectaVision sys¬ 
tem uses relatively conventional compo¬ 
nents compared to the VLP player which 
requires the production of laser signal 
pick-up units and specialised servo sys¬ 
tems. RCA feels that this factor will place 
the company in a favourable position as 
regards cost, although admittedly their 
system is less versatile than the Philips/ 
MCA VLP system. 

What this means in terms of marketing 
dates is difficult to forecast at this time. 
What it does mean is that the Australian 
consumer is unlikely to see a video disc 
system here for at least two years—unless 
a decision is made to market the Tele- 
funken-Decca TED system. 


Flat screen video communications system 


An experimental flat-screen video sys¬ 
tem that transmits handwriting, repro¬ 
duces pictures, and can be used to com¬ 
municate directly with a computer has 
been demonstrated by scientists at Bell 
Telephone Laboratories, Holmdel, New 
Jersey. 

The system consists of a commercially 
available plasma panel display (modified 
by Bell scientists), electronic control cir¬ 
cuitry, and a special pen called a light 
pen. Plasma panels are made up of thou¬ 
sands of tiny neon-gas cells arranged in 
vertical and horizontal rows. These cells 
glow when energised by an electric cur¬ 
rent. 

In the Bell Labs' system these cells are 
selectively turned on or off to produce 
an image. Message transcription is ef¬ 
fected by means of a light pen which 
acts as a pencil or pointer. Images placed 
on a sending panel by this means can 
be transmitted to a distant receiving 
panel over telephone lines. 

A unique part of the Bell Labs' 
development is the method used to 



achieve the grey tones necessary for pic¬ 
ture or facsimile reproduction. Gradation 
in tone is obtained simply by altering the 
density of cells turned on over a given 
area of the panel. 


Atomic plants may 
burn radioactive wastes 

A nuclear fission energy system, cap¬ 
able of eliminating a significant amount 
of its radioactive wastes by burning them, 
shows considerable promise, scientists 
and engineers*from NASA report. 

A study of the system, a theoretical 
investigation conducted by computer 
analysis, is based on use of gaseous fuel 
nuclear reactors. Gaseous core reactors 
using a uranium plasma fuel have been 
under study and development for space 
propulsion by NASA for several years. 

A major atomic energy headache in 
recent years has been the various long- 
lived high-level radioactive wastes pro¬ 
duced in the fission process. Some of 
these wastes have a half-life of many 
thousands of years. One solution to this 


problem may be to transform such 
radioactive wastes into harmless 
materials by bombarding them with 
neutrons. 

The unique characteristics of gaseous 
fuel reactors make them especially suited 
to burn up nuclear waste materials, as 
these reactors have a large neutron 
population. The fuel, a gaseous com¬ 
pound of uranium, can be readily cir¬ 
culated and returned to the reactor to 
burn up radioactive materials produced 
in the fuel. 

Computer analysis showed that a 
gaseous fuel reactor, after three years of 
operation, can establish a balance in rates 
of production and elimination of these 
waste products. Once this equilibrium 
has been established, no additional 
long-lived radioactive wastes will be 
produced. 


Post Office approves 
push-button dialler 

The Australian Post Office has ap¬ 
proved a new telephone number dialling 
device that provides push-button dial¬ 
ling. Designated the SpheriCall, the new 
device is to be marketed in Australia by 
Philips TMC Ltd. 

SpheriCall is based on the latest 
MOS-LSI technology and adds the speed 
and convenience of press-button dialling 
to an ordinary rotary dial telephone. It 
features a "try again" facility at the press 
of a button, and a memory in which the 
10 most frequently used numbers (up to 
18 digits long) can be stored. Any of 
these numbers can then be called 
automatically simply by pressing the 
appropriate button. 



The unit is used with a normal tele¬ 
phone, and requires no internal modifi¬ 
cations to existing telephone equipment. 
It j expected to win widespread accep¬ 
tance in Australian business commerce, 
and even in private homes. 
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A screwdriver and about Ife an hour 
is all you need to build this 40 watt 
Philips speaker system. 


Philips make it easy and inexpensive 
for you to own a professional 
speaker system. Assemble it yourself 
in about 30 minutes and you have 
40 watt (RMS) capacity speakers 
to complement your hi-fi gear. 

The AD8K40 Speaker Kit includes: 

• 2 pre-cut, pre-finished wood grain 
cabinet enclosures with pre-painted 
baffle boards. • 2 mounted grill 
cloths with pre-painted baffle boards. 

• 2x8” woofers. • 2 x1”dome 


tweeters • 2 x 2 way crossover 
networks with leads and fastons fitted. 

• Innerbond lining • Wood screws. 

• Wood glue • Caulking compound. 

Plus full assembly instructions. Check 
the column opposite this page for the 
dealer nearest you, or send coupon 
for a free brochure. 


To: ELCOMA, P.O. Box 50, 
Lane Cove, N.S.W. 2066. 
Please send me your fully 
illustrated brochure on the Philips 
AD8K40 Speaker Kit. 


Name 


Address 


ELCOMA 


Postcode 


^ 5389J 
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NEWS HIGHLIGHTS 


Philips 

Stereo Speaker 
Kit now 
available from: 


New scientific calculator range 


QLD: 

GIPPS ELECTRONICS, 

12 Douglas Street, MILTON 4064. 


NSW: 

PANTEK INDUSTRIES, 

King Georges Rd„ BEVERLEY HILLS. 
EDGE ELECTRIX.34A Burwood Road, 
BURWOOD 2134. 

RADIO DESPATCH SERVICE, 

869 George Street, SYDNEY 2000. 


ACT: 

DURATONE HI-FI, 3A Botany Street, 
PHILLIP, ACT 2606. 


VIC: 

J. H. MAGRATH & CO., 

308 Lt. Lonsdale Street, MELBOURNE 
3000. 

GEORGE HAWTHORN ELECTRONICS, 
966-968 High Street, ARMADALE 
3143. 

LAWRENCE & HANSON GROUP, 

142 Dorcas Street, MELBOURNE & 
BRANCHES. 

RADIO PARTS GROUP, 562 Spencer 
Street, WEST MELBOURNE 3003, 
1103 Dandenong Road, EAST 
MALVERN 3145. 

BALLARAT ELECTRICAL SUPPLIES, 

5 Ripon Street, BALLARAT 3350. 
TELEPARTS, 55 Fyans St West, 
NEWTOWN (GEELONG) 3220. 


SA: 

GERARD & GOODMAN, 

192 Rundle Street, ADELAIDE 5000. 
SOUND SPECTRUM, Regent Arcade, 
101 Rundle Street, ADELAIDE 5000. 
WOOLLARD & CRABBE, 1 76 Wright 
St., ADELAIDE 5000. 


WA: 

ATKINS CARLYLE, 1-9 Milligan 
Street, PERTH 6000. 

V.A.E.A., 331 Charles Street, NORTH 
PERTH 6000. 

WILLIS TRADING CO., 445 Murray 
Street, PERTH 6000. 



ELCOMA 

153 90 


Novus, the Consumer Products Divi¬ 
sion of National Semiconductor Cor¬ 
poration, has introduced 14 new calula- 
tors in the USA to form the broadest 
range of portable calculating power 
available from a single manufacturer. 

The new calculator range, unveiled at 
the Winter Consumer Electronics Show 
in Chicago, included five personal cal¬ 
culators for general consumer and busi¬ 
ness uses, five advanced calculators de¬ 
dicated to a variety of professional com¬ 
putation tasks, and four 100-step "learn 
mode" programmable calculators. 

The new Novus models have been 
introduced progressively into Australia 
over the past few months commencing 
with the model 850 and model 4510. The 
model 850 is an 8 digit floating decimal 
point machine with algebraic logic retail¬ 
ing at $19.95. This joins the existing 
Novus 650, 950, 820 and 823 at the con¬ 
sumer end of the market. 

The model 4510 Mathematician was 
the first of the Novus "Professional" 
models to be introduced. It is an elec¬ 
tronic slide rule featuring RPN logic, a 
3 level stack, separate accumulating 
memory and a full range of arithmetic, 
trigonometric and logarithmic functions, 
square root, reciprocals etc. The 4510 
retails for $79.95. 

Following the model 4510 Math¬ 


New Manpack radio 
for US Marine Corp 

A new, virtually-automatic Manpack 
radio that provides the use of 280,000 
high-frequency-band channels to com¬ 
municate over distances of hundreds of 
miles is being produced by Hughes Air¬ 
craft Company. Known officially as the 
AN/PRC-104, the new unit is designed 
to lighten the burden of a combat radio¬ 
man, and to provide the highest degree 
of flexibility in tactical communications. 

Hughes' ground systems group in Ful¬ 
lerton, California, will build about 5,000 
of the new radios for the US Marine 
Corps under a $22 million contract re¬ 
cently awarded by the US Naval Elec¬ 
tronics Systems Command, according to 
Sam A. Stameson, Communications and 
Radar Division Manager. 

The radio has so many automatic fea¬ 
tures that it is virtually a "hands-off" set. 
"The radioman simply goes into the 
transmit-receive mode, selects his fre¬ 
quency, and hits the press-to-talk switch. 
The antenna is tuned, the set is aligned, 
and the transmitter comes up full power, 
all automatically," Mr Stameson said. 

Hughes' Manpack project manager 
Donald Q. Hall said the PRC-104 em¬ 
ploys advanced circuit design and mi¬ 



ematician, several additional dedicated 
professional models including the 4520 
Scientist, 6010 International Computer, 
6020 Financier and 6030 Statistician were 
introduced. These models are prepro¬ 
grammed to provide the functions and 
formulae their names imply. The prices 
of these models will range from around 
$100 for standard versions to $179.95 for 
100 step keyboard programmable ver¬ 
sions. 

For further information contact Novus, 
NS Electronics Pty Ltd, Cnr Stud Rd & 
Mountain Hwy, Bayswater, Victoria 3153. 



cro-miniaturised solid state devices to 
achieve high performance and rugged¬ 
ness in an extremely small package. The 
radio, with its battery, forms a package 
only 12>2 inches wide, 11 Vi inches tall and 
2 5 /a inches thick. Each unit weighs only 
MVi pounds, including the battery pack. 

Output power of the AN/PRC-104 
transceiver is 20 watts, whilst average 
power consumption is somewhat less 
than five watts. Typical operational con¬ 
ditions call for a range of 50-300 miles. 

—George E. Toles. 
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Solar cells: the promise 
of sunshine electricity 


Spurred on by the realisation that the world supply of fossil fuel is 
limited and that it will continue to rise in price, the pace of solar energy 
research in the United States is beginning to quicken. Much of this 
research is aimed at producing low cost solar cells for converting 
sunlight directly into electricity. This article takes a brief look at solar 
energy research in the United States, and presents a timetable for 
the future. 

by JOHN R. FREE 


Sunlight glistened from thousands of 
solar cells on a rooftop near Washington, 
DC. I was looking at the most powerful 
solar cell array assembled for terrestrial 
use in the world. But its 1000-watt power 
rating seemed modest for this claim. 
Mitre Corporation, an engineering firm 
studying solar cell systems, had paid 
$30,000 for 20 panels of cells. 

That's $30 a watt, typical for solar-cell 
power today, and the main reason larger 
arrays aren't delivering tens of kilowatts 
or megawatts to homes and buildings. 
Costs quickly become astronomical. 
What's kept solar cell prices so high over 


Reprinted from "Popular Science ", by arrange¬ 
ment. 


the years has been technological limita¬ 
tions and a small, specialized market. 
Solar cells, priced at $200 to $600 a watt, 
have been used primarily in space vehi¬ 
cles and satellites, where they must be 
used regardless of price. 

But now, with energy scarcities be¬ 
coming critical, there's a growing effort 
to reduce solar-cell costs and bring cell 
power down to earth. Industry, govern¬ 
ment, and academic experts I've visited 
and questioned are optimistic that manu¬ 
facturing costs for cells can be shaved 
to fifty, then thirty cents a watt during 
the 1980s. At these prices, cell systems 
for homes, schools, shopping centres, 
industrial plants, and utility power net¬ 
works are practical. 


One irrefutable fact makes Joseph 
Lindmayer of Solarex Corporation hope¬ 
ful: silicon—now used for most solar 
cells—is the second most abundant ele¬ 
ment on earth next to oxygen. (Sand is 
mostly silicon dioxide.) "Between the 
abundant resources of silicon and light," 
Lindmayer told a US Senate subcommit¬ 
tee, "we have only technological dif¬ 
ficulties in making the systems work 
economically." 

Happily, a string of developments 
suggest these difficulties can be solved: 

• A breakthrough process called 
edge-defined film-fed growth (EFG) 
promises low-cost cells made from con¬ 
tinuous silicon ribbons; 

• Oil companies are pumping vital 
funds into EFG development and the 
improvement of cadmium-sulphide 
(CdS) solar cells; 

• Spinoffs from space research are 
boosting cell efficiencies and suggesting 
ways to automate production; 

• Manufacturers of purified silicon are 
exploring ways to trim raw-material 
costs; 

• Systems to store solar energy for 
round-the-clock use are being designed 
and tested; and 

• Techniques are being studied to 
boost solar-cell power enormously by 
concentrating sunlight. 

Quickening the pace of solar energy 
research is the realization that our supply 
of fossil fuels is limited and that they will 
continue to climb in price. As a result, 
the US Government is planning a bil- 
lion-dollar effort to tap the sun's energy. 
"It appears possible that by the year 2000, 
solar-energy systems might be capable 
of supplying 5 to 10 percent of the total 
US electricity requirement," says John 
Sawhill of the Federal Energy Office. 

Numerous efforts are underway to use 
solar energy: solar heat-to-electricity 
power plants; wind power created by 
solar heating; solar heated/cooled 
homes and buildings; and even genera¬ 
tors powered by differences in ocean 
temperatures. Researchers are also 
studying chemical processors to convert 
solar energy stored in vegetation into 
fuels. 

The power source for all these ap¬ 
proaches is free and inexhaustible by 
human time scales. In the US, the Sun 
beams a daily, all-weather average of 194 
watts on each square metre of land. Or¬ 
dinarily, each day, the roof of your house 



These glittering solar cell panels each produce 50 watts of peak power. Twenty 
such panels , mounted on top of the Mitre Corporation building in Washington 
DC , are used by Mitre Corporation as the basis for an experimental IkW system. 
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Solar One house at the University of Delaware "harvests" sunlight into both heat 
and electricity , and will ultimately obtain 80 percent of its energy needs from the 
Sun. The 45° angled roof has 24 solar panels , three of which are covered with 
cadmium-sulphide (CdS) solar cells. Six additional panels are on the south wall. 
DC electricity generated by the solar cells is used to charge an 18kW/hr battery 
system for lighting and resistive type appliances. A DC to AC inverter is planned 
for motor-driven devices. Heat energy generated in the cells is collected by air 
circulating beneath the cells. This hot air passes through ductwork into a basement 
storage system using eutectic salt bins. The heating cycle is supplemented by a 
heat pump which can also be used to collect cool air at night , further chilling it 
to freeze another eutectic salt for the air-conditioning system. 


receives three times more energy from 
sunlight than the energy you consume 
by heating, cooling, or other electrical 
usage. 

But solar cells have a special advan¬ 
tage. Using what is called the photovol¬ 
taic effect, they convert light directly into 
electricity. There is no physical move¬ 
ment involved, no heat-to-steam step, no 
air pollution and no noise. 

Cells, of course, have disadvantages, 
too. Like other solar energy systems, their 
dependence on sunlight mandates an 
energy storage system, such as batteries. 
Efficiency of solar cells (input versus out¬ 
put power) may be limited to about 23 
percent. And for widespread use, the DC 
output of cells must be converted to AC. 

Also, a large land area is needed: one 
square mile of 12-percent-efficient cells 
delivers an average of 50MW power. 
(Cells are rated for their peak output— 
when the sun is brightest. Average 
power, figured over 24 hours, is about 
one-fifth peak power.) Right now, 
though, the biggest obstacle to solar cell 
systems is cost. 

The manufacturing process used today 
is primarily responsible for the high price 
of silicon cells. Solar cells were devel¬ 
oped at Bell Labs during the early 1950s. 
Researchers found that to make efficient 
cells, the jumbled polycrystalline struc¬ 
ture of purified silicon must first be con¬ 
verted into the orderly, all-in-a-line 
structure of single-crystal silicon. They 
turned to the Czochralski process. 

This crystal-growing technique, in¬ 
vented in 1923, provides single-crystal 
silicon in the form of cylindrical ingots 
two or more inches in diameter. Produc¬ 
ing these ingots, however, is time-con¬ 
suming and costly. One batch of silicon 
must be melted for each ingot. A pinch 
of boron, phosphorus, or another im¬ 
purity converts the purified silicon (a 
poor electrical conductor) into a semi¬ 
conductor. 

Then, a silicon seed crystal is lowered 
into the 1,420°C liquid and an ingot is 
"grown" by twirling and pulling the seed 
upward at a few centimetres per hour. 

But, once an ingot has been pains¬ 
takingly grown, up to three-quarters of 
it must be destroyed to produce solar 
cells. During a tour of NASA's extensive 
research facilities at the Cleveland Re¬ 
search Center, I saw why. A circular dia¬ 
mond saw, which looks much like its 
cousin at your meat counter, zips slices 
from icicle-like silicon ingots as easily as 
it would cut through butter. The silicon 
slices are only 0.25-0.30mm thick. But 
since the saw blade is also this thick, 
much of the ingot becomes sawdust. 
Rectangular cells, used for compactness 
in space, waste still priore silicon. 

Grinding and polishing these silicon 
wafers pushes labour costs higher. 
Wafers are then baked in a chemical 
atmosphere that diffuses another semi¬ 
conducting layer into one surface. Finally, 
electrical terminals are attached and the 
wafers are wired into solar panels. 


Automating some steps should bring 
costs down to $5 a watt with Czochralski 
ingots in a few years. That's still too ex¬ 
pensive for large scale applications, but 
reduced prices would increase solar cell 
use. 

Solar cell costs can be effectively 
trimmed another way. At Solar Power's 
small plant near Boston, president Bob 
Willis demonstrated how a cell's power 
can be boosted several times-or 
hundreds of times. Standing on a roof, 

I saw several test cells covered with 
dome-shaped plastic lenses. By concen¬ 
trating sunlight on a cell, Willis explained, 
its current output can be increased in 
proportion to the light collected. Most 
manufacturers are also experimenting 
with mirror concentrators and thin Fres¬ 
nel plastic lenses. 

Sunlight concentrators look like a pro¬ 
mising way of reducing costs (fewer cells 
are needed), but there are tradeoffs. 
"One advantage of solar cells is that you 
don't have to do anything to them," says 
Dan Bernatowicz, who directs solar re¬ 
search at NASA's Lewis Center. "They 
just sit there and generate power for 
years and years." 

This advantage of unattended, long- 
lived operation could be lost if large 
concentrators are used, Bernatowicz 
feels. The reason: exotic devices needed 


to remove excess heat from cells may 
break down. Similarly, mechanisms for 
tracking the sun throughout the day 
could fail. Bernatowicz thinks seasonal 
tracking (periodically shifting cell panels 
by hand) might be more practical. 

The role that concentrators or tracking 
mechanisms might play in large-scale 
systems is undetermined. But most ex¬ 
perts believe the key to cost cutting lies 
in the cell-manufacturing process itself. 
And now there's a process called edge- 
defined film-fed growth (EFG) that ap¬ 
pears to offer great promise. 

EFG, which provides long ribbons of 
single-crystal silicon, resulted from a joint 
venture by Tyco Laboratories and Har¬ 
vard University. Mobil Oil Corporation 
recently agreed to provide up to $30 
million to develop EFG jointly with Tyco 
over several years. 

Originally, EFG was developed to 
speed the growth of single-crystal sap¬ 
phire, used for microcircuits and in other 
industrial applications. When a die is 
lowered into molten silicon or sapphire 
material, the liquid rises through its 
centre by capillary action. The material 
flows only to the top edge of the die 
whose shape determines whether a tube, 
square, ribbon, etc., is formed. A seed 
crystal pulls the solidifying material up¬ 
ward; one thin dimension must exist to 
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introduces the 



DAHAMETER 


Series 2000 

• ONE YEAR BATTERY LIFE 

• LIQUID CRYSTAL DISPLAY 
for quick, clear readout 

• AUTOMATIC POLARITY 

• ALMOST INDESTRUCTIBLE 

• WEIGHS ONLY 1 lb (453.59 g) 

• DC/AC VOLTS, DC CURRENT, 
OHMS, R.F. & H.V. OPTIONS 


4-DIGIT VOLTMETERS 



Series 4300 • Unbreakable—rugged 
construction • 4-digit led readout with 
insignificant zero elimination * 100% 
overranging • On-line or battery 
operated • Exclusive battery sensor and 
protection • Automatic display intensity 
control • Protection against incorrect 
range and mode combinations • Over¬ 
load high voltage protection in all 
functions. 


Series 4700A • Economical 4-digit multi¬ 
meter • 5 DC ranges with IOmV resolu¬ 
tion • 4 AC ranges over wide bandwidth 
—40 Hz to 100 kHz • 6 Kft ranges with 10 
milliohm resolution • 0.01 DC accuracy 

• Autoranging—all functions, all ranges 

• 100% overrange • Solid-state isolated 
digital output and programming • High 
voltage overload protection. 


Series 4800 • 100% overranging • Sys¬ 
tems oriented 4-digit Voltmeter • Ultra¬ 
fast AC, mV & ohms measurements • 
0.005% DC accuracy—1 mV resolution • 
More than 18 DC readings per second 
• High accuracy, distortion insensitive 
AC converter • Four wire ohms—9 ohm 
ranges. 


5-DIGIT VOLTMETERS 






Series 5000 • Economical 5-digit Volt¬ 
meter • 100% overranging • Four-wire 
—four quadrant—autopolarity DC/DC 
ratio • 0.005% DC accuracy • Full sys¬ 
tems capability • Switchable filter plus 
integrator • 1 milliohm resolution • 
Delayed dual slope. 


Series 5800A • High performance 5-digit 
Voltmeter • 0.003% DC accuracy • 100 
dB normal mode rejection • 0.1 micro¬ 
volt resolution • 9 ohm ranges (auto¬ 
ranging 1 ohm to 100 megohm full scale) 
• Fast RMS AC measurements • AC/AC, 
AC/DC, DC/AC ratios • 125 DC and 10 
AC readings/second • Systems com¬ 
patible (8-command modes). 


Series 5900 • 0.001% DC accuracy • 
High performance 5-digit Voltmeter • 
100 dB normal mode rejection • 60% 
overrange • True four-wire ratio • 20/100 
readings/second • 0.003% ohms 

accuracy. 
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JACOBY® 

MiTCHELL 


215 North Rocks Road, North Rocks, N.S.W. 
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The Promise of Sunshine Electricity 


enable heat to dissipate quickly. In con¬ 
trast, thick Czochralski-grown ingots lose 
heat slowly and take much longer to 
crystallize. 

What makes Mobil bullish on EFG is 
the phenomenal rate at which silicon can 
be produced. This year Tyco pulled a 
six-foot-long ribbon from a crucible of 
molten silicon in one hour. The ribbons 
can be converted into solar cells without 
costly grinding and polishing. 

"The next major step is to produce a 
ribbon 50 to 100 feet long," says Tyco's 
A. I. Mlavsky. That step, which Mlavsky 
believes will occur before mid-1975, will 
be a significant EFG milestone. 

Standing near one of Tyco's single¬ 
ribbon EFG lab machines, however, I 
found the numbers involved in this 
engineering scaleup to be staggering. 
According to one estimate, to produce 


tion-type silicon cells are being investi¬ 
gated, too. IBM recently brewed up an 
18-percent-efficient gallium-arsenide 
cell. Gallium is nearly as abundant as 
lead. Schottky-barrier devices-thin 
semi-conducting layers with an ultra-thin 
metal coating-are also showing promise. 

Next to silicon-based cells, however, 
the most intensely studied devices in¬ 
volve thin films of cadmium sulphide 
combined with copper sulphide and 
other compounds. Solar Energy Systems, 
associated with the University of Dela¬ 
ware's Institute of Energy Conversion, is 
setting up lines to fabricate cadmium- 
sulphide (CdS) cells with $3 million 
backing by Shell Oil Corporation. 

Although CdS cells are less expensive 
and simpler to manufacture than silicon 
cells, they have several disadvantages by 
comparison. Their efficiency has been 



Developed by Tyco 
Laboratories, this 
experimental solar 
cell is made from 
silicon ribbon 
grown by the EFG 
process. 


4000 MW (about one percent of US gen¬ 
erating capacity today), would require 80 
square miles of 12-percent-efficient solar 
cells and about 100,000 tons of silicon. 
That translates into 40,000 ribbons grow¬ 
ing simultaneously for one year, accord¬ 
ing to Motorola's I. A. Lesk. 

Another ribbon process, called den- 
dritic-web growth, was developed during 
the 1960's at Westinghouse. In this tech¬ 
nique, wire-like seed crystals, which act 
as ribbon edge supports, are used to pull 
silicon from the melt. "It's like a couple 
of wires with a bridge across the top 
being immersed in a soap solution," says 
Raymond Seidensticker of Westing- 
house. Although web-process ribbons 
were being wound on spools years ago, 
most authorities believe the process isn't 
economical enough for mass production. 

Some researchers are trying to form 
extraordinarily thin films of silicon- 
millionths of an inch thick. Although 
thin-film polycrystalline cells would be 
cheap compared with single-crystal 
forms, the efficiency hangup must be 
solved. So far, polycrystalline efficiency 
has been limited to about one percent. 
Without improvement, such arrays would 
require enormous land or rooftop areas. 

A wide variety of alternatives to junc- 


limited to less than eight percent, and 
they deteriorate rapidly when exposed 
to air. 

Nevertheless, carefully encapsulated 
CdS cells have been used to collect data 
from Solar One, the solar home built by 
the Institute. So far, only three CdS panels 
have been installed on Solar One. The 
use of NASA reject cells has also limited 
overall efficiency to 2.5 percent (340 
watts peak). 

According to physicist Karl Boer, data 
gathered during two winter and spring 
days shows that a completed CdS roof 
panel would provide from 26 to 43 per¬ 
cent of the home's electrical needs. The 
eight-percent cells Boer anticipates from 
Solar Energy Systems could supply some 
87 percent of Solar One's requirements. 

Mitre is also collecting data from its 
IkW system, and is designing a 1MW 
system. Part of the electricity generated 
by the 20 rooftop panels will produce 
hydrogen and oxygen from water; fuel 
cells will help provide power when the 
sun is not shining. 

Results from these and other working 
systems—combined with low-cost cells 
developed in coming years—will provide 
the technology to conserve billions of 
dollars' worth of fossil fuels. $ 


Timetable leading to 
large-scale terrestrial 
applications of solar cells 


i§75 Data-collection net 
^ established to mease 



1976 Sol4lf * fm y* tostad at see*' 
era! alt m. Central-station 
cost limits determined. 


1977 systems, d#* 

f signed. Technology for 
$5/watt (peak) calls attained. 


1979 system tit* 

* * stalled. Technology shown 
for $0.50/watt (peak) cell*. :?| 



1981 ***** completed to 

manufacture arrays using 
$0.50/watt (peak) cells 



1009 Solar-cell systems from 10 
***** kw to 1 Mw installed In 
homes, schools, etc. * 



1985 ^^f^-pewer to*._, 

; *** systems built for cmrnm§ 

mum end large industrial plania.ll 

1986 MfcMine completed top 

manufacture $0.3O/w*tf 

: (peak) solar-cell arrays ;; 



199 ft s*f*r-c«Il ays !wmf 
a** or more) provide 
power to towns and utilities. 
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electronics • aerospace • mining ♦ medical • emergency lighting and power 
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Here at last is reliable, 
rechargeable power, 
power to deliver high 
currents at stable 
voltages ... compact, 
rugged and long lasting. 
Plessey SAFT Batteries 
offer the most versatile, 
maintenance free power 
source available. 
Portable power for 
consumer, industry and 
military applications 
ranging from tooth¬ 
brushes to transceivers 
... shavers to satellites 
.. . missiles to medical 
instruments. 

Plessey SAFT nickel 
cadmium batteries give 


along useful life with 
constant power and 
are rechargeable 
many times. 
Technical literature 
and our technical 
advisory service are 
available on request. 


Plessey 


SAFT 


Made under licence from 
Societe des Accumulateurs Fixes 
et de Traction by 

Plessey Australia Pty Limited 
Components Division 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 

MELB. Zephyr Products Pty Ltd 56 7231 
PERTH H.J. McQuillan Pty Ltd 68 7111 
ADEL. K.D. Fisher & Co 223 6294 
BRIS. L.E. Boughen & Co 70 8097 
N.Z. Henderson (N.Z.) 6 4189 v 


32 


ELECTRONICS Australia, May, 1975 










Frequency calibration 
using a colour TV set 


Numerous occasions arise when it is desired to calibrate an oscillator 
against an accurate frequency reference. Most Americans have such 
a reference sitting in their lounge room—the colour TV set. The US 
National Bureau of Standards has devised several methods for calibrat¬ 
ing an oscillator against the 3.58MHz colour burst signal as transmitted 
by the four major networks. 


Researchers at the Boulder lab¬ 
oratories of the National Bureau of Stan¬ 
dards have developed a series of tech¬ 
niques which use network television sig¬ 
nals to calibrate oscillators with accura¬ 
cies approaching a part in 10 n , in 15 
minutes or less of measurement time. 

This combination of speed and ac¬ 
curacy exceeds that of any other system 
of frequency calibration available today 
and accomplishes it at relatively low cost. 
For example, short wave radio broad¬ 
casts can achieve only 1 x 10' 7 accuracy 
(a part in 10 7 ) if propagation conditions 
are favourable, and low frequency 
broadcasts can provide 1 x 10- 10 only after 
one day of averaging or 1 x 10 11 in a 
week of averaging. Such long averaging 
times for high accuracy are obviously 
inconvenient and, when the oscillator 
under test has a drift rate exceeding a 
part in 10 10 per day, they become useless. 

The new techniques permit anyone 
with a colour TV set to "borrow" the 
networks' atomic frequency standards 
for his test. All four major networks in 
the USA (ABC, CBS, NBC and PBS) use 
rubidium-controlled oscillators to create 


the 3.58MHz frequency that forms the 
colour burst signal. This stable signal is 
present in all network-originated colour 
programs, and when a TV set is tuned 
to a live network program (not delayed 
on tape by the local station), the TV set's 
circuit is locked to this frequency. 

NBS measures the networks' frequen¬ 
cies regularly and publishes their rela¬ 
tionship to the NBS standard frequency. 
Thus, a user can calibrate his own os¬ 
cillator in terms of the NBS standard by 
using TV. 

There are several ways to extract this 
frequency from the TV receiver and use 
it to calibrate another oscillator. In order 
of increasing complexity, four techniques 
developed at NBS are: the "RF Colour 
Bar Comparator," "Video Colour Bar 
Comparator," "Digital Subcarrier Com¬ 
parator" and "Digital Offset Computer." 

The "RF Colour Bar" technique re¬ 
quires no modification to the TV set and 
achieves 1 x 10 9 accuracy in less than 
5 minutes of measurement. For a parts 
cost of less than $50, a small electronic 
circuit can be built which creates a ver¬ 
tical rainbow coloured bar on the TV 


screen when attached to the antenna 
terminals. When the oscillator under test 
is plugged into the circuit, the bar moves 
across the screen at a rate proportional 
to the difference between the tested 
frequency and the network frequency. 
When the difference r small, the motion 
is very slow, and the bar changes colours 
at a rate proportional to the difference. 
The test oscillator must have a frequency 
of (5/N) MHz when N = 1,2,3,. . . By 
timing the number of seconds required 
for the colours to change from red 
through blue, green and back to red, the 
difference between frequencies can be 
calculated. 

The "Video Colour Bar" technique is 
very similar, except that the colour cali¬ 
bration signal is injected into the chroma 
circuit instead of the antenna terminal. 
This requires the addition of a resistor 
and two capacitors to the TV circuit, but 
does not interfere at all with normal pro¬ 
gram reception. The advantage is an im¬ 
provement in the appearance of the co¬ 
lour bar, which improves the resolution 
of the measurement. This version permits 
1 x 10 10 accuracy in 5 minutes. 

The third version requires more elab¬ 
orate circuitry and provides greater ac¬ 
curacy. Called the "Digital Subcarrier 
Comparator," it generates a narrow ver¬ 
tical line that proceeds slowly across the 
screen and then snaps back rapidly, act¬ 
ing as an analog indicator of the phase 
difference between the frequency being 
tested (or adjusted) and the reference 
signal from the network. At the same 
time, the period of one cycle of this 
phase difference is indicated by a 4-digit 
counter. Accuracy to one part in 10 10 is 
possible in V/i minutes of measurement 
time, or 2 parts in 10 11 in about 15 min¬ 
utes. 

The most accurate and easiest-to-run 
is the fourth technique which is almost 
completely automatic. The circuits 
developed by NBS take a series of 
averaged readings, automatically com¬ 
pute the difference between test oscilla¬ 
tor and reference signal and display the 
difference in 10 four-digit numbers on 
the TV screen. The numbers are averaged 
by the operator to obtain an accuracy 
approaching one part in 10 11 in 15 min¬ 
utes. 


Reprinted from 'Dimensions ", by arrangement 
with the US National Bureau of Standards. 
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A control unit for 
intermittent wiper action 


In this article we present full constructional details of a simple type 
of intermittent windscreen wiper control, which uses a minimum of 
parts, and can be fitted to almost all types of cars. Fitted with push 
button control, our Variable Delay Wiper will make a neat addition 
to your dashboard. 

by DAVID EDWARDS 


Almost anyone who drives a car must 
have found themselves in the situation 
where it is raining hard enough to need 
to use the windscreen wipers, but not 
hard enough to need them on contin¬ 
uously. As a result, one has to constantly 
reach for the wiper switch, turning them 
on and off as the need arises. This can 
be very tiring on a long trip, and must 
reduce the driver's concentration, so vital 
to a safe journey. 

Two-speed wipers do help to alleviate 
this problem, but do not entirely cope 
with all weather situations, particularly 
when it is only just raining, and a wipe 
every few seconds or so is all that is 
needed. The Variable Delay Wiper con¬ 
trol described in this article is designed 
to overcome this problem, in a simple, 
reliable and economical way. 

One of the main features we have 
incorporated into the controller is that 
it should fit all makes of cars without 
modifications, yet at the same time be 
simple to bujld and operate. In its basic 
form, our controller is suitable for both 
positive and negative earth cars, for sin¬ 
gle and dual speed wipers, and for 
wound field and permanent magnet 
motors, including those with dynamic 
braking. 

The second major feature we have 
incorporated into our design is inherent 
safety. When the controller is not being 
used, the wipers are controlled by the 
main wiper switch, exactly as standard. 
To use the Variable Delay Wiper, the 
main wiper switch is turned off, and the 
Variable Delay Wiper turned on. If during 
intermittent operation, it is required to 
use the wipers normally, operation of the 
main wiper switch will achieve this. 

As presented in this article, the con¬ 
troller is only suitable for use with 12V 
cars. However, only one component (the 
relay) need be changed to enable use 
with 6V vehicles. This controller cannot 
be used in cars which are already fitted 
with continuously variable wipers. (These 
cars probably have a completely satis- 
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factory system anyway!) 

In order to make the controller applic¬ 
able to all cars, we have not used a 
completely solid state design, but incor¬ 
porated a relay as the output device. This 
serves four purposes: it functions as a 
power amplifier; it provides isolation be¬ 
tween the electronics of the controller 
and the wiper circuitry; it makes possible 
the control of most types of wipers; and 
it ensures that normal operation of the 
wipers will be possible in the event of 
a failure of the controller. 


This last feature arises because the 
relay, in the unoperated position, does 
not alter the original circuitry of the main 
wiper control switch in any way, so that 
if a failure does occur, the circuitry will 
not be changed. If the failure is such that 
the relay remains energised, it is only 
necessary to turn off the Variable Delay 
Wiper to de-energise the relay. 

There is of course a possibility that the 
relay could mechanically jam in the 
operated position, but the chances of this 
occurring should be very remote. 

The conventional way of varying the 
delay rate of the wipers is via a poten¬ 
tiometer, in the same way as the volume 
of a radio is varied. However, we have 


found that this does not give satisfactory 
control, due to the nature of the effect 
being controlled. 

When the volume control of a radio 
is varied, the change in level of the sound 
is detected by the ears, processed by the 
brain, and applied to the hands control¬ 
ling the volume. This is a stable system, 
as any tendency for a too drastic change 
is immediately perceived and acted on. 
Of course, this requires a little practice, 
but this is usually easily mastered. 

This system achieves stability because 
of the speed with which the brain can 
act on the information that the change 
is too large, and use it to control the 
hand. Unfortunately, there is a time delay 
inherent in the use of this system to 
control our variable delay wipers, and we 
can no longer achieve stable operation. 

This delay arises because we are trying 
to control a delay. Suppose that our con¬ 
trol is set to give a ten-second delay 


between wipes, and it has just finished 
a wipe. The next wipe is not due to 
commence for about ten seconds, but 
we decide to increase the wiping rate 
to one every five seconds. If we give the 
control pot a nudge in the correct direc¬ 
tion, nothing happens, at least not 
immediately. There is no signal to tell our 
brain what the effect of the nudge was. 

Figuratively speaking, we are floun¬ 
dering in the dark, so to get some sort 
of response, we give the pot a much 
larger nudge. This produces a wipe al¬ 
most immediately, but we then discover 
that we have increased the wiping rate 
to one every two seconds. This was not 
the intended effect. 



The completed prototype , housed in a plastic case. 
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-(£*). VARIABLE DELAY WIPER 

(FILE 3/MS/-) 


Fig. 1: the circuit diagram for the Variable Delay Wiper control. The use of a relay 
output stage makes possible the control of most types of wipers. 


In trying to set the wipe rate back to 
one every five seconds, we again are 
floundering in the dark, and so must 
resort to a process of trial and error. This 
of course, must detract considerably 
from our driving concentration, leading 
to an increase in the risk of an accident. 

This problem can be overcome by 
providing a calibrated scale, but this is 
not without disadvantages, as it is now 
necessary to look at the control whilst 
operating it. This must again necessarily 
reduce the driver's concentration on his 
immediate task. 

Our solution is based on the premise 
that it is not necessary to have an infinite 
number of delays, but only say three or 
four, and to make these selectable by 
means of a switch. By making this switch 
simple to operate, we would introduce 
a minimum interruption to the driver. A 
further feature that we felt would be 
desirable to incorporate is an "instant 
wipe" facility, enabling the delay to be 
interrupted to give a single wipe. 

The type of switch we chose was one 
of the "Isostat" push button range mar¬ 
keted by McMurdo Pty Ltd. These are 
available in a wide range of styles and 
configurations, and we found it possible 
to design a composite switch to suit our 
particular needs. 

We have used a five switch assembly, 
with 20mm spacing between segments. 
This spacing, in conjunction with the 
small round knobs we have specified, 
means that operation of the switch 
should be quite simple, even for rela¬ 
tively large fingers. 

The first section of the switch from the 
left is the power switch. This is a push-on 
push-off unit, and is fitted with a red 
knob. 

The three middle switches are inter¬ 
locked together, so that only one can be 
pushed in at a time. These are used to 
select one of three delay times available. 
They are all fitted with white knobs. 

The fifth switch is a momentary contact 
one, and this is used for the single wipe 
function. It is fitted with a black knob. 

Isostat switches are principally de¬ 
signed for use with a printed circuit 
board, any other form of connection 
being difficult, so use of these switches 
necessitated use of a small PCB. 

The only other major decision to be 
made concerned the means of obtaining 
the required delay. We chose to imple¬ 
ment this using a 555 type 1C timer, as 
this needs a minimum of external parts, 
yet would give reliable operation. 

Turning now to Fig. 1, we can examine 
the way in which we have implemented 
our design. 

The three interlocked switches, S2, S3 
and S4, are wired so that the three trim- 
pots are normally shorted. Thus when S2 
is pushed, the 10k trimpot is placed in 
series with the 4.7k limiting resistor, when 
S3 is pushed, the 47k trimpot is selected, 
and when S4 is pushed, the 220k trimpot 
is selected. 


The 4.7k limiting resistor is required to 
prevent pin 7 being shorted to the posi¬ 
tive supply rail if the switches are 
manipulated so that none of them are 
pushed in. Similarly, if two or more are 
pushed in at once, the trimpots are con¬ 
nected in series. This arrangement was 
necessary to prevent damage if the 
switches were manipulated in a non¬ 
standard manner. 

The selected trimpot, in conjunction 
with the second 10k trimpot, determines 
the charge time of the 220uF capacitor. 
This is the off time of the relay, corre¬ 
sponding to the wait between wipes. The 
10k, 47k and 220k trimpots are all indi¬ 
vidually adjustable to achieve three 
separate delays. 

The discharge time is determined so¬ 
lely by the second 10k trimpot, and this 
is adjusted to suit the particular wipers. 
During the discharge time, the relay is 
energised, and corresponds to the start 
of the wipe. 


Although our prototype used trimpots, 
and we have shown them in the circuit 
diagram, it may be an advantage to re¬ 
place them with fixed resistors, in the 
interests of reliability. In this case it would 
be best to use a trimpot to adjust the 
various delays, and then measure the 
values and fit fixed resistors of the same 
value. 

The relay is driven directly from the 
output terminal of the 555 timer. Note 
that a protective diode is required, to 
prevent latch-up due to the inductive 
spikes produced when the relay is de¬ 
energised. 

The single wipe facility is obtained by 
forcing the 220uF capacitor to full charge. 
This corresponds to a voltage of two- 
thirds of the supply voltage, and is 
achieved by means of a low impedance 
resistive divider formed by the 180 ohm 
and 82 ohm resistors. As this divider puts 
a considerable load on the supply rail, 
it is only connected when required. 


LIST OF COMPONENT PARTS 


7 555 timer. 

7 72V 280 ohm relay , single change- 
over , Associated Controls type 
E3201 or similar. 

7 EM401 diode. 

7 220uF PCB mounting electrolytic 
capacitor. 

7 luF polyester capacitor. 

7 82 ohm ViW resistor. 

7 180 ohm ViW resistor. 

1 4.7k YiW resistor. 

1 10k preset pot. 

1 47k preset pot. 

1 220k preset pot. 

1 printed circuit board , EA 75w3, 150 
x 80mm. 

1 plastic case, 727 x 65 x 41mm. 


11sostat 5-push-button switch assem¬ 
bly (McMurdo reference no. 3600- 

5;. 

7 5-way terminal block. 

Miscellaneous 

Solder , hookup wire , brackets , ma¬ 
chine screws and nuts , 10mm spacers. 

Note: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Components 
with high ratings may generally be 
used , providing they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases if available, providing ratings are 
not exceeded. 
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public address 
equipment! 


Guaranteed quality... guaranteed after-sales 
service throughout Australia! 


TOA — the world’s best equipment and AWA, 
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Variable Delay Wiper 


Such a low impedance divider is re¬ 
quired to ensure that the capacitor is 
charged almost immediately. 

It is necessary to filter the supply volt¬ 
age to prevent ignition transients and 
surges due to load changes on the car 
electrics from falsely triggering the timer. 
This is achieved by the luF capacitor. In 
extreme cases, it may be necessary to 
fit a IOOOuF electrolytic capacitor as well. 


TABLE 1: Windscreen Motor Systems 

No. of speeds 

Type of Motor 

No. of wires to switch 

System code 

1 

wound field 

2 

1 

1 

wound fid, not 
self-parking 

2 

1 a 

2 

wound field 

3 

2 

1 

permanent mag. 

3 

3 

2 

permanent mag. 

4 

4 

cont. variable 

not suitable for use with our timer 


Before describing the construction of 
the unit, we will digress and give a short 
explanation of the various types of elec¬ 
tric wipers commonly fitted to cars. Table 
1 is a list of the more common types, 
and their identifying characteristics. 

The earliest types of motors employed 
a wound field, and these were charac¬ 
terised by a good self-braking action. All 
that is required to control them is a sim¬ 
ple on-off switch. Self parking is achieved 
by using a second, mechanically linked 
switch in parallel, which keeps power 
applied until the parking position is 
reached. Fig. 2 is a schematic diagram 
of such a system. 

However, the more recent type of 
permanent magnet motor does not have 
the same braking characteristics, and it 
is necessary to apply dynamic braking 
by placing a short across the armature. 
Fig. 3 is a representative schematic circuit 
for these types of motors. 

In the on position, the wiper motor 
is connected directly to the 12V supply. 
As the motor rotates, it operates a 
synchronised change-over switch. In the 
diagram, this switch is shown in the self¬ 
parking position, and it can be seen that 
there is a short directly across the motor 
armature. 

When the wipers are turned off, the 
armature is earthed via the "B" contact 
on the wiper switch, and by the cam-ac¬ 
tuated switch, so that the motor con¬ 
tinues to operate. However, when the 
cam-actuated switch operates, it shorts 
out the armature, bringing the motor, and 
hence the wipers, to a stop. The cam is 



FIG. 2 SELF PARKING WOUND FIELD TYPE MOTOR 
SHOWN IN PARKED POSITION 


arranged so that this occurs at the bottom 
of the windscreen. 

For all types of motors, our relay must 
act in a parallel fashion, so that it will 
turn on the wipers when the main switch 
is turned off, but not interfere when the 
main wiper is turned on. In order to do 
this, it is essential to use a relay with 
break before make contacts, such as the 
one specified in the parts list. 

With all types of two-speed wipers, we 
recommend that in the intermittent 
mode, the slow speed is used. This will 
help to minimise the current through the 
relay contacts on switch on without 
seriously affecting the wiping action. 

Construction of the unit should be 
relatively easy, as most of the compo¬ 
nents are mounted on a printed circuit 
board. The first stage is to mount the 
switch assembly on the PCB. This must 



FIG. 5 


The component 
layout for the 
Variable Delay 
Wiper control. For 
greater reliability , 
fixed resistors may 
be wired in place 
of the trimpots 
once the values of 
these are known. 


A list of the most common types of wind¬ 
screen wiper motors is given in Table 7 



FIG 3 TYPICAL PERMANENT MAGNET MOTOR 
SHOWN IN PARKED POSITION 


be fitted with the momentary contact 
switch on the right hand end, as shown 
in the photographs. Do not push the 
switch right down onto the PCB, as oth¬ 
erwise there will not be enough 
clearance above the relay. 

When fitting the remaining compo¬ 
nents, take care to fit them with the 
correct polarity. The two trimpots on the 
right hand end must be fitted so that their 
wipers do not touch, as shown in the 
photograph. PCB pins can be fitted to 
the relay outputs, as well as the power 
supply points. 

The PCB and switch assembiy is held 
into the plastic case by two countersunk 
machine screws, in conjunction with 
nylon spacers. We used extra nuts to 
lengthen the spacers, as this gave a better 
appearance from'the front. Before fitting 
the PCB, drill five clearance holes for the 
wires to the terminal block, and fit and 
wire it. 

The suppression components, which 
are not fitted onto the PCB, can be wired 
directly between the negative supply 
input and one of the tags on top of the 
power switch. Our photograph shows 
how we fitted the luF capacitor. If 
needed, the IOOOuF electro, can be fitted 
in a similar manner, or it can be wired 
directly across the terminal block. 

Once construction is complete, the 
unit can be installed in the car. A small 
bracket must be made, to hold the case 
to the underside of the dashboard. We 
have left the details of this to the indi¬ 
vidual constructor, as it will have to be 
made to suit each individual car and 
mounting point 
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later ••• 



A little over a year ago we introduced a new 4 Vi digit 
multimeter. 

The 245. 

Small enough to fit in the palm of your hand. Big enough 
to do whatever you wanted it to do. 

Almost immediately people recognized it as "a revolu¬ 
tionary step in miniaturized instrumentation.” 

It still is. 

Today, more than 10,000 Model 245’s later, it is still the 
smallest, lightest and most accurate 4 Vi digit multimeter you 
can buy. 


Model 245 is a rugged, truly miniature, lab- 
quality 4Vi digit multimeter that measures AC 
volts, DC volts, AC current, DC current and 
resistance with .005% resolution and a basic 
accuracy of ±.05% with 100% overranging. 

DC Volts, 1 volt to 1000 volts full scale, 100pV 

resolution. 

AC Volts, 1 volt to 500 volts RMS full scale, 
100/jV resolution, 30 HZ-50kHZ. 
DC Current, 1 mato lAf.s., V A resolution. 
AC Current, 1 mato lAf.s., I*/ A resolution, 

30 HZ-50kHZ. 
Resistance, 1 KQ-10MQ full scale, 100 
milliohms resolution. 


To get your hands on this remarkable instrument, simply 
contact your local sales representative for immediate delivery. 

KENNEDY ELECTRONICS 

PTY. LTD. 

142 HIGHBURY ROAD BURWOOD. VICTORIA. AUSTRALIA 3125 


☆ MODEL 245 ☆ PRICE $235 ☆ PLUS TAX 

Call your nearest KENNEDY ELECTRONICS Office 

MELB. 2887100 SYDNEY 318243 ADELAIDE 2232420 
HOBART 345175 

☆ 3V 2 digit units also available 

FROM $150.00 PLUS TAX 



□AIA PRECISION 

..years ahead 
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Variable Delay Wiper 


The next step is to complete the wiring 
to the electronics. First check to see if 
the wiring has a positive or a negative 
earth. If the car has a positive earth, 
connect the positive supply lead to some 
convenient earth point. It is a good idea 
to check with an ohmmeter that the 
point chosen is in fact connected to the 
main metalwork of the car, particularly 
in cars using plastic materials for the 
internal fittings. 

If the car has a negative earth system, 
connect the negative supply wire to an 
earth point. The remaining supply wire 
(negative for a positive earth car, positive 
for a negative earth car), must be con¬ 
nected via the ignition switch. If your car 
has an accessories position, then connect 
this wire so that the unit will operate in 
this position. 

Perhaps the most convenient place to 
connect the wire is near the fuses. Take 
care to connect the wire so that the unit 
is protected by the fuse. Connect a volt¬ 
meter between the proposed take off 
point and chassis, being careful to ob¬ 
serve polarities. When the fuse is re¬ 
moved, the voltage should fall to zero. 

It will now be possible to check the 
operation of the electronics. Switch on 
the motor, and press the timer power 
switch. It should be possible to hear the 
operation of the relay, as the various 
buttons are pressed. When the single 
button is pressed, the relay should 
operate for as long as the button is 
pressed, and for a short time after it is 
released. 

The trimpots can now be adjusted. The 
10k one nearest the 220uF electro is set 
to give the relay an on time of about 
half a second, and the remaining ones 
so that suitable delays are obtained. 

The next step is to connect the wipers 
into the circuit. First ascertain what type 
of wipers are fitted. Table 1 is a list of 
the more common types. Fig. 4 gives the 
coding scheme we have used for the 
relay contacts. 

We will consider system No.1 first. This 
type is usually fitted to early model Eng¬ 
lish cars, and uses a wound field type 
motor with self parking facilities. There 
are two wires connected to the wiper 
switch, which is a single pole type. Con¬ 
nect the normally open relay contacts (2 
& 3) in parallel with the wiper switch. 

System No. la is very similar, but does 
not have self parking facilities. Our wiper 
control can be used with these wipers. 
Connect the normally open relay con¬ 
tacts (2 and 3) in parallel with the wiper 
switch, and adjust the on time of the relay 
so that the wipers give only one wipe. 
It will be found that this cannot be done 
exactly, due to the loading effects of the 
windscreen on the motor, but satisfactory 
operation can be obtained. 

System No. 2 has a wound field type 
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An interior view of the completed prototype is shown at top. Directly above is 
the printed circuit board pattern, shown actual size to facilitate tracing. 


motor, with two speeds. There are three 
wires to the wiper switch. Turn the 
wipers on, and find and mark the wire 
which stops both fast and slow speeds, 
and the one which affects only the slow 
speed. Connect the normally open relay 
contacts (2 and 3) in parallel with the 
two marked ones. 

System No. 3 uses a permanent magnet 
motor fitted with dynamic braking. There 
are three wires connected to the wiper 
switch. Identify the ground wire, i.e., the 
one connected to the car chassis, and 
mark it "A". Turn on the wipers, and find 
one of the two remaining wires which 
does not affect the operation of the 
wipers. The correct wire is the one which 
prevents the self parking facility from 
working. Without this wire connected, 
the wipers should not self park. Mark this 
wire "B". 



NORMALLY CLOSED 

NORMALLY OPEN 


-03 y 

FIG 4 RELAY CONTACTS SHOWN IN 
UNENERGISED POSITION 

Fig. 4: the coding scheme used for the 
relay contacts (see text for connections). 


Cut wire "B", and connect relay con¬ 
tacts 1 and 2 across the break, with con¬ 
tact 2 nearest to the switch. Contact 3 
is then connected onto the earth wire 
A". 

The last system to be considered is No. 
4. This uses a permanent magnet motor 
with dynamic braking, but has two 
speeds. The procedure is very similar to 
that used for No. 3. Identify the earth 
wire, and mark it "A". Turn on the wipers 
in the slow speed position, and find one 
of the three remaining wires which does 
not stop the wipers, but does stop the 
self parking when disconnected. Mark 
this wire "B". 

Cut wire "B", and connect relay con¬ 
tacts 1 and 2 across the break, with con¬ 
tact 2 nearest to the switch. Contact 3 
is then connected onto the earth wire 
"A". 

Having completed installation, the unit 
can be given a final checkout, and if 
necessary the trimpots readjusted. Turn 
on other electrical devices fitted to the 
car, such as the headlights and turn in¬ 
dicating systems, and check to see if the 
timer is being triggered by the resultant 
pulses. If so, it may be necessary to fit 
a IOOOuF electrolytic capacitor across the 
supply lines. 
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Novel tapered column 
for "super bass" response 


If you're a hifi or organ enthusiast with an urge to reproduce the lowest 
octave of fundamental bass, you will be interested in the novel approach 
suggested in this article. Instead of taking up floor space, which is 
at a premium in most homes, the tapered column enclosure can be 
mounted against a wall, hopefully in a position where it will be relatively 
inconspicuous. 

by BERNARD SIMPSON* 


Like many other projects, it started one 
wet weekend. At least that’s when the idea 
started to invade the consciousness, but 
the practical steps awaited many weeks 
and a chance acquisition of the necessary 
components. 

I have always been fond of organ music, 
the satisfactory reproduction of which 
calls for loudspeakers which are compe¬ 
tent in the deep bass region, and for am¬ 
plifiers capable of delivering a continuous 
block of power without wilting. I have had 
good results with my systems over the 
years, in stereo and more lately in the 
various kinds of four-channel that have 
come along. Even musicians who are or¬ 
ganists have commented favourably, and 
that’s good enough for me. 

I do have the advantage of a room of 
reasonable size, where the dimensions are 
not inhibitive of deep bass reproduction. 
I did calculate the eigen tones some years 
ago, and whilst I do not remember all the 
figures, I do remember the lowest one was 
down towards 20Hz. This, together with 
loudspeakers of very good quality, has 
produced very satisfactory results. 

But human beings are always striving 
for better things, even if instinct suggests 
there may not be much more to achieve. 
Besides, any of us, however hardened by 
years of experiment, can still get fired up 
reading about the adventures of others. 
And that is what happened to me. 

I was turning over some old photocopies 
made on the basis of “I might want to 
refer to that one day”, when I came across 
an item “The Super Woofer”, by Nate 
Garfinkle, HI FI NEWS, July 1969. The 
article discussed briefly an exercise in 
which the deep bass was lifted by using 
a suitable loudspeaker and enclosure, 
whilst limiting the frequency range of the 
auxiliary system by the use of a low pass 
filter with a cut off at about 70Hz. The 
author used a combined channel system 
with one loudspeaker for the auxiliary 
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system, but suggested the possibility of 
using such an auxiliary system in full 
stereo. 

Although HI FI NEWS is an English 
periodical, Mr Garfinkle is a citizen of 
the USA. His object was to provide deep 
bass to accompany two electrostatic 
speakers. Clearly the improvements he 
reported were dependent on the equip¬ 
ment he was using and the results he was 
getting before, so there was no great point 
in getting too wildly excited. 

Some points were noted: An electronic 
low-level low-pass filter was used to avoid 
large inductors. The loudspeaker/ 
enclosure combination used must be in¬ 
herently capable of real bass performance. 
The author mentioned he would have 
liked to have used a KEF B 139 in an 
arrangement similar to that described by 

TIGHTLY-PACKED 

SHORT-FIBRE 



IS'Ain- 


This enclosure, described by A. R. Bai¬ 
ley in "Wireless World" (Oct 1965) has 
been the subject of much argument but 
it has one thing in its favour: it works! 
It was the starting point for the vertical 
column described here. 


Dr. A. R. Bailey in “A Non-Resonant 
Loudspeaker Enclosure Design”, WIRE¬ 
LESS WORLD, October 1965, but the B 
139 (at that time) was not available to him 
in the USA. It goes without saying that 
a quick scrabble around produced the 
WIRELESS WORLD article, and also a 
very interesting letter on the subject from 
E. A. Harman, published in the December 
1965 issue. 

The combination of the Bailey enclo¬ 
sure and the B 139 was clearly the kind 
of design required if the auxiliary bass 
channel was to be tried. Furthermore, 
there was the interesting possibility for the 
experimenter in varying the density of the 
medium inside the enclosure. However, 
remembering that many homes are shared 
by wives, the Bailey enclosures are not 
tiny. A saving thought was that if the 
enclosure were only for auxiliary bass, 
location in the room would not be deter¬ 
mined by the usual speaker placement 
considerations. 

At this stage, as so often happens, the 
idea passed off centre-stage into the sub¬ 
conscious. It received a shock revival one 
Saturday when, scanning the hifi ads in 
the morning paper, I saw someone offer¬ 
ing a pair of B 139’s “new in cartoons” 
at a very attractive price. A quick use of 
my horseless carriage led to the translation 
of these two goodies into my possession. 
And having bought them, obviously I had 
to use them. But how? 

No one is going to be interested in all 
the thought processes, so suffice it to say 
that a solution was found. There is a 
comer space in my listening room between 
a door and a wall, where nobody ever 
goes. Something placed there would be 
virtually invisible. At this stage I had a 
space which did not fit two of Dr. Bailey’s 
enclosures. 

But these enclosures are folded—how 
about unfolding them? A scaled-up sketch 
of the enclosure was made so that such 
things as mean path length through the 
enclosure could be checked. A few simple 
calculations confirmed the major dimen¬ 
sions and ironed out errors arising from 
scaling up a very small drawing. A 
straight, tapered tube was then drawn up 
embracing the important dimensions. 
After some fiddling with sizes to provide 
a cross-sectional area tube to accept the 
B 139, a double side-by-side tapered tube 
was drawn up, which could just be 
accommodated in the space available. 

There are a couple of points about this 
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Ever an enthusiast, the 
Author built up a twin 
column with two loud¬ 
speakers, one for each 
stereo channel. For the 
ordinary domestic scene, 
a single channel would 
be adequate, fed with 
signals taken from both 
channels. The enclosure 
needs to be very solidly 
constructed but the 
method of assembly can 
be varied to suit facili¬ 
ties. Dimensions are not 
highly critical and other 
high performance 
woofers could be uti¬ 
lised. 


*6 Eden Avenue, Tur- 
ramurra 2074. Bernard 
Simpson was formerly 
editor of "Radiotronics" 
and is a well known 
writer on hifi topics. 




double enclosure. One is that the simple 
construction brings the speakers into a 
position where the axis through the coil 
is vertical. The literature has some cri¬ 
ticism of this orientation of speakers, 
claiming that the cone will sag. Maybe 
it will, but it is good enough for experi¬ 
ment-modification to turn the speakers 
onto a horizontal axis could come later. 

The second point is that the “port” ends 
of the tubes are adjacent. This has been 
claimed by some to have a mutual aug¬ 
mentation effect. I have no strong feelings 
on this, as the two speakers are usually 
not reproducing exactly the same material, 
and theories could be down the drain. 

The double enclosure finally con¬ 
structed is sketched in Fig. 1. Construction 
is of 3 /4" chip board and 1" x 1" D.A.R. 
soft wood. Obviously the detail could be 
varied to suit circumstances. The tubes 
must be airtight at the seams. This calls 
for accurate cutting and fitting of the two 
sides and the centre divider in particular. 
Various sealing substances are available 
and have received mention in articles on 
building enclosures. Working and fitting 
to fairly close tolerances, one of my fa¬ 
vourites for many years has been a liberal 
application of BOSTIK shortly before 
assembly. The assembly method used was 
glueing and screwing. 

My enclosure was constructed so that 


the sloping panel covering the two tubes, 
which was to be the front of the unit, was 
placed into position and screwed down 
last, after the wool was packed in. The 
entire enclosure was affixed to a wall with 
the openings clear of the floor. It is not 
easy to make such a tall unit free-standing, 
but a way could surely be devised if ne¬ 
cessary. 

The opening at the bottom of the en¬ 
closure needs provision to prevent the 
wool filling from coming out, and also 
to prevent bugs (of the flying or crawling 
variety) from getting in. 

The solution is easy. After assembly of 
the main body of the enclosure, a piece 
of fly wire, of the metal rather than the 
plastic kind, is affixed to the bottom across 
the openings. Towards the front, where 
it is to meet the front panel, the edge may 
be turned up. This not only stiffens the 
edge of the wire, but provides an edge 
which can be compressed slightly when 
the front panel is placed in position, thus 
making sure that there are no openings 
left past the wire. 

I use a kg. of raw, long-fibred wool 
(fibres about 10cm. long) for each tube, 
a total of 2 kg for the project. This amount 
is within the range suggested by Dr. Bailey 
and confirmed by Mr. Harman. 

Supplies of suitable wool are much 
more readily available in Australia than 



QUAD 


50 E 

PROFESSIONAL 

power amplifier 



A single channel mono amplifier de¬ 
signed for Broadcast, Recording and 
other applications in the Audio 
Industry. 

The multiple output windings of the Quad 50 
terminate in a multiple output socket on the ampli¬ 
fier. Choice of matching is obtained by various 
connections in the output plug which is part of the 
installation itself. Quad 50 amplifiers may. therefore, 
be moved from one application to another without 
adjustment. With the exception of output 
impedance, the performance of the amplifier is 
identical with any output configuration 
The standard of quality is of the highest order 
and with any complex input, distortion falling within 
the useful part of the audio range will not exceed 
a small fraction of one percent. Overloading w ith 
any load will not significantly afTect long lime 
constants, ensuring immediate recovery and mini¬ 
mum distortion resulting from such overload. 

Brief specification: - 

POWER RESPONSE 

— 1 dB at 30 Hz and 20 kHz ref to maximum output 
DISTORTION 

40 Hz <0.35% ) any level 
1 kHz<0.1 % > up to 

10 kHz<1.0% ’ maximum output 

OUTPUT SOURCE IMPEDANCE 
0 5/1 in series with 25 pH for 5.5ft connection 
Others in direct proportion. 

HUM & NOISE 

Better than 80 dB referred to full output. 
FREQUENCY RESPONSE 
Unbalanced input 

— 1 dB 30 Hz and 20 kHz ref 1kHz 
600 ft bridging 

— 2dB 30 Hz and 20 kHz ref 1 kHz 
INPUT LEVEL 

0.5V for full output, balanced or unbalanced 
Preset adjustment for higher levels 
INPUT IMPEDANCE 
Unbalanced 

14—50 Kft depending on preset gam. 

600 bridging 

< 14 K ft in parallel with 50 H 

STABILITY 

Unconditionally stable with any load. 

Price and full particulars obtainable 
from the Australian Agent: 

British Merchandising Pty. Ltd., 

49-51 York Street. Sydney. 
Telephone: 29-1571. 
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Superspeerf^ti&m 

(cold to hot in 5 seconds) 

tjoW Superspeerfx*! name 

‘scope Deluxe' is n Superspeetf 

the only difference is the 
look for the 
Red and White 
carton 



‘Miniscope' is now 

Mini Superspeea 

look for the 
Black and White 
carton 


IRH COMPONENTS DIVISION 


42 


NATRONICS PTY LIMITED I? 

The Crescent, Kingsgrove, N.S.W. 2208 

ELECTRONICS Australia, May, 1975 














'SUPER BASS" 
RESPONSE _ 

Dr. Bailey found in England. I got mine 
from a specialist spinning/weaving sup¬ 
plies shop. The biggest task apart from 
the basic carpentry was preparing the 
wool. There was some vegetable matter 
to be removed, and a few soiled areas to 
be cut off. The whole of the wool was 
then pulled and teased out into an enor¬ 
mous fluffy, homogeneous mass, and fin- 


completeness, my version is shown in Fig. 
2, two filters being needed for two chan¬ 
nels. I tapped off two channels from my 
“front” amplifier after the tone controls, 
through the two low-pass filters and into 
the auxiliary input of the spare amplifier, 
with preset level adjusting controls. 

By setting the auxiliary bass amplifier 
tone controls top “flat”, the whole “front” 
area of the sound was then controlled by 
the tone controls on the “front” amplifier. 
Incidentally, the filter draws only a few 
milliamps, so that it can be energised from 



Fig. 2: Low-pass preamplifier used to segregate low frequency signals. If common 
to stereo channels, isolating resistors would be necessary. 


ally packed into the tubes. 

In working with this wool it became 
clear why Dr. Bailey used wool in prefer¬ 
ence to other materials. The springy-ness 
of the fluffy mass is astonishing, whilst 
its homogeneity when treated in this way 
is superior to that of other possible 
materials I know. It is worth recalling, as 
pointed out in Mr. Harman’s letter, that 
the function of the filling material is ef¬ 
fectively to increase the density of the 
sound-transmitting medium in the tube, 
and therefore the more even the distribu¬ 
tion of the filling material, the better. 

I was fortunate to have a spare stereo 
amplifier to drive the auxiliary bass 
speakers, so that there remained only the 
low-pass filter. Mr. Garfinkle provided a 
design which was quite satisfactory. All 
I had to do was to copy it using locally- 
available components. For the sake of 


PARTS LIST FOR L.P. FILTER 
(For one channel, duplicate for full stereo) 


CAPACITORS 

Cl, C8 lOuF elec., 25 VW 

C2, C5, C7 0.001uFpoly. 

C3 0.2 7uF poly. 

C4 0.068uF poly. 

C6 0.15uF poly. 


RESISTORS 
(All ViW, 10%) 


R1 470K 

R2 68K 

R3 82K 

R4 5.6K 

R5, R6, R8 15K 
R7, R9 10K 


SEMICONDUTORS 

TR1, TR2, TR3 BC184L or equiv. 


virtually any convenient source. 

Listening results? Well they can be 
dreadful with any augmentation system 
unless it is used intelligently. There is an 
initial temptation to wind up the auxiliary 
bass too far, particularly if the other 
speakers in the system have not been 
doing so well in the deep bass region. 
Careful adjustment produces a subtle but 
satisfying result, at times a matter of feel 
rather than hearing. 

The improvement depends on what one 
started off with, and is obviously available 
only on program material containing sig¬ 
nificant amounts of information below 
70Hz. 

Those who want more deep bass but 
find a couple of B 139’s inhibiting may 
prefer to go along with Mr. Garfinkle and 
use one of everything driven by combined 
channel information. This single channel 
signal is easily derived from the two 
“front” stereo signals using a simple resis¬ 
tive network. 

There are obviously several variants 
available on the electronics side, depen¬ 
dent for example on what amplifiers are 
available. 

A word may be appropriate regarding 
the wool filling. I was not at first certain 
about the use of raw wool on a long-term 
basis, although it is no problem for ex¬ 
perimenting. Scoured wool in the con¬ 
dition it must reach immediately prior to 
spinning would presumably be satisfac¬ 
tory, but I have not been able to locate 
a supply of the size required. In any case 
it would then be necessary to pack in a 
greater weight of scoured wool to produce 
the same effective density inside the tubes. 
However, enquiries have suggested that 
there is no long-term problem with the 
raw wool when the loose dirt and vege¬ 
table matter has been removed as de¬ 
scribed. ® 


New 

Release!.. 


'FERROGRAPH' 
SUPER SEVEN 



The latest Ferrograph Super Seven Tape 
recorders maintain the famous Ferrograph 
standards of outstanding audio quality 
and mechanical durability. 

The most obvious improvement of the 
Super Seven is the 10^" spool capacity. In 
addition new spooling motors, electrical 
tape tensioning, and extensive redesigning 
make the Super Seven the obvious choice 
for those who are serious about recording. 


The following variations are available: — 
♦With or without output amplifiers 
♦With or without “Dolby B” 

*\l 3j, 7± ips OR 3i 7i, 15 ips 
♦Half track stereo OR quarter track 
stereo 

For full details please return the 
coupon below to:— 


INDUSTRIES 

266 Hay Street, 

SUB1ACO 

Western Australia 6008 

Please send me full details of the 
Ferrograph Super Seven Series Tape 
Recorders. 

NAME . 

ADDRESS. 


Postcode 


PTY 

LTD 
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Building your own 
digital calculator—a guide 


Although the cheapest way of getting an electronic calculator nowadays 
is to buy one completely assembled, many enthusiasts are still keen 
to build up their own. Apart from the sense of achievement, there 
is of course the educational value. This short article describes the basic 
operation of a modern calculator, and tells where you can obtain the 
parts needed to build one up. 

by JAMIESON ROWE 

Let's be realistic—if you want a cheap the calculator 1C or "chip", a keyboard, 


electronic calculator, building one your¬ 
self is not the way to get one. Nowadays, 
you can buy quite a nifty little 4-function 
pocket model for less than $20, from 
most department and bargain stores. So 
there's no money incentive in building 
one yourself, just the reverse in fact. 

There isn't a great deal of educational 
value in building up a modern calculator, 
either. Virtually the only practical ap¬ 
proach is to use one of the modern LSI 
(large-scale integration) calculator cir¬ 
cuits, which typically comprises one large 
1C (integrated circuit) together with a few 
minor components, a keyboard and a 
display. All the real operation takes place 
inside the "black box" 1C, so that you 
don't really learn very much from con¬ 
necting it up. 

But despite these sobering realities, 
there are undoubtedly quite a few 
people who do still want to build one, 
judging by the number of letters we get 
from readers asking for information on 
circuits and parts availability. We can 
only assume that it is for the sense of 
achievement—who said the amateur 
spirit had died? 

If you're one of the hardy souls who 
do indeed want to build their own cal¬ 
culator, then, this article has been written 
for you. We hope it will help answer your 
questions, and give you all the basic 
information you need. 

The basic items you'll need for either 
a pocket calculator or a desk type are 



Fig. 7 (right): The power supply and clock 
generator circuitry required for the C/M 
C-550 calculator chip. All the parts are 
listed. Above is a view of the chip itself , 
about twice size. 
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and a suitable display. Let's look at these 
in turn. 

Nowadays, just about all electronic 
calculators are based on the "one-chip" 
concept, with a single LSI device per¬ 
forming all of the basic calculator func¬ 
tions. The device is usually in a large DIL 
(dual-in-line) package, with anything 
from 24 to 40 pins, and represents the 
most expensive single item required— 
typically it will cost around $20-30. 

Almost every semiconductor manu¬ 
facturer has produced one or more such 
calculator chips, while those who have 
specialised in the field have produced 
an almost dazzling array of devices rang¬ 
ing all the way from simple 4-function 
chips to quite elaborate and costly items 
offering multiple memory registers, log¬ 



arithms, trig functions, exponential func¬ 
tions and programmability. 

As yet, there aren't too many of the 
more elaborate devices available for the 
home constructor, at least in this country, 
because the big overseas manufacturers 
have been gobbling them up just as fast 
as they have been falling from the ends 
of the production lines. In fact there 
seem to be very few different chips 
available, and these tend to be of the 
basic 4-function variety—with perhaps 
the ability to perform chain calculations 
and calculations with a constant as a 
bonus. 

One chip which does appear to be in 
good supply is the C-550, made by Gen¬ 
eral Instrument Microelectronics. This is 
available from the local GIM agent, Gen¬ 
eral Electronic Services, whose address 
is 99 Alexander Street, Crows Nest, NSW 
2065. It costs $20 plus tax (15%). 

The C-550 is a MOS device in a 24-pin 
ceramic DIL package. It is designed to 
perform the four normal arithmetic func¬ 
tions, with additional features such as 
chaining, constant storage, integral 
powers, and floating point on entry and 
result. It is designed to work into an 
8-digit display unit, although the internal 
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arithmetic is able to handle numbers 
varying in magnitude between 10‘ 20 and 
9.999999 x 10 7q . The chip performs auto¬ 
matic overflow and underflow, so that 
any result within this range can be re¬ 
trieved by multiplying or dividing by 
multiples of 10. 

The chip is provided with integral pro¬ 
tection against contact bounce in the 
input keyboard. It is capable of interfac¬ 
ing with a wide variety of displays, having 
an input/output multiplexing system 
whereby the multiplexed outputs for the 
display use the same device pins used 
by the input keyboard. 

The C550 chip actually runs from 15V 
DC, drawing about 10mA. This is not 
directly compatible with the normal bat¬ 
teries used in portable or desk calcula¬ 
tors, but the manufacturer suggests that 
this can be overcome by using a simple 
converter circuit. As the chip also needs 
an external 70kHz clock oscillator, the 
recommended scheme is to use a com¬ 
bined clock oscillator and converter, as 
shown in the circuit in Fig. 1. 

As you can see, the circuit uses three 
NPN transistors (BC108 or similar), and 
two PNPs such as the BCY71 or similar. 
It uses a small inductor (LI) wound on 
a Philips FX 2249 ferrite core to develop 
the 15V clock pulses, which are rectified 
and regulated to provide the supply 
voltage to the C-550 chip. The circuit is 
designed to operate from a battery volt¬ 
age of between 4 and 9V, with positive 
grounded. 

The rest of the circuitry required to get 
the C550 going is shown in Fig. 2. Apart 
from the C550 chip itself, the display and 
the keyboard switches, the only other 


components are 19 general-purpose 
NPN transistors (BC108 or similar) and 
31 resistors. The transistors are used 
mainly as display drivers, with T1-T8 as 
digit drivers, T9-T15 as segment drivers, 
T16 as the decimal point driver and a 
further two for digit driver decoding. The 
final device is used for input-output 
strobing. Resistors R1-R17 are used as 
pullup loads for the multiplexed input- 
output lines, while the remaining resistors 
are used mainly as current limiters in the 
segment lines and digit driver base lines. 

The input keys connect to pins 3-12, 
14-20 and 22, Of these, pins 6-12 inclusive 
are also used for the seven segment 
multiplex outputs, and pins 16-19 inclu¬ 
sive for the four main digit output lines. 
Pins 21 and 24 are used for the digit 
group decoding outputs, while pin 23 is 
used for the input-output strobe gating 
output. This last signal gates the transistor 
which controls the keyboard switch 
common line, so that the key switches 
are disabled when the common mul¬ 
tiplex pins are performing their output 
function. 

To go with the C550 chip you will need 
a keyboard assembly with a compatible 
set of switches and inscriptions. As it 
happens, such a keyboard is also avail¬ 
able from General Electronic Services, 
the type 19SK-6 made by the Flex-Key 
Corporation. The cost is currently $18 
plus tax (15%). 

The 19SK-6 is a solidly made keyboard, 
featuring double-shot moulded keys. It 
has 18 keys, together with an on-off 
switch, and measures 71 x 91 x 15 mm 
overall. The contacts employed are of the 
conductive elastomer type, and are 


completely sealed against dust and 
liquids. The switch connections are spe¬ 
cifically made to suit the C-550 chip, so 
that the two are directly compatible. 

The third essential item required for 
a calculator is the display, as mentioned 
earlier. Here you have a little more flexi¬ 
bility, with at least two approaches. If you 
want to spend the least money, the most 
attractive type of display will be the type 
expressly designed for calculator use, 
having all of the digits integrated into a 
single package. This also gives the most 
compact arrangement, and hence the 
most promising if you want your calcula¬ 
tor to be of the "pocket" variety. 

This type of display also tends to be 
fairly modest in terms of current drain, 
which is important if your calculator is 
to be run from batteries. On the other 
hand the digits are usually rather small, 
and not perhaps the most suitable for 
a desk-type calculator. Here you may 
prefer an alternative approach, using 
eight single-digit LED readouts. 

For the first approach, a suitable in¬ 
tegrated 8-digit display is available from 
Hewlett-Packard. This is the type 5082- 
7448, which features high efficiency 
GaAsP LEDS giving good readability at 
current levels as low as 250uA average 
per segment. The digits are 2.67 mm 
(0.105 inches) high, but have a built-in 
plastic magnifying lens system to make 
them appear larger. 

Current price of the 5082-7448 is $14.04 
plus tax, and they should be available 
through any of the H-P distributors, or 
o.i order from them via your usual parts 
supplier. At this price, the H-P device 
probably represents the cheapest display 
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SOANAR 

GROUP 


First on the Market 

& Still First in Quality 

First in Reliability 
< First in Value 

Soanar RB,RT Electrolytics & Greencaps 



The original ‘RB’ series, printed circuit 
board capacitors were introduced into 
Australia by Soanar more than 10 years 
ago and are the only PCB electrolytic to 
gain full acceptance by Australia’s 
design engineers. Special features 
include extended temperature range, 
ultra low leakage, close tolerance limits, 
ultrasonic welded leads and very small 
size. 

Soanar ‘RB’ capacitors are Australia’s 
top selling electrolytics. 

Soanar ‘RT’ series, axial lead electrolytic 
capacitors have been accepted as the 
Industry Standard for high reliability 
and long operational life. They are used 
by practically every Australian manu¬ 
facturer and government department. 

The working characteristics of RT elec¬ 
trolytics closely approach those of the 
publicised and more expensive ‘long 
life’ types, yet cost only a fraction of 
their price. 

These high quality sub-miniature 
polyester-film capacitors are ideally 
suited to transistor circuitry and a wide 
range of high voltage applications. 

They are also an ideal low-cost replace¬ 
ment for the older types of Polyester/ 
Ceramic capacitors in the 25V to 630V 
range. Soanar GREENCAPS are highly 
stable over the -40°C to +85 C C temp¬ 
erature range. They are Australia’s 
largest selling polyester film capacitors 
and represent outstanding value for 
performance, reliability and appearance. 

Technical literature available on request. 


SOANAR ELECTRONICS PTY.LTD. 

A MEMBER OF THE A & R-SOANAR ELECTRONICS GROUP 


/m 

SOANAR 

GROUP 


SALES OFFICES PHONES: 
VICTORIA: 89 0238 891086 
N.S.W.: 78 0281 
S. AUST.: 51 6981 
QUEENSLAND: 51 5421 
W. AUST.: 81 5500 
SOANAR (JAPAN) LTD. TOKYO 


30-32 Lexton Road,Box Hill,'Vic.,3128,Australia. 
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for your calculator, by far—working out 
to about $2 per digit. 

Litronix apparently have a similar de¬ 
vice, the DL-95, which is available from 
Cema Distributors Pty Ltd, of 21 Chandos 
St, Crows Nest, NSW 2065. 


If you opt for the individual readouts, 
there are quite a wide range of devices 
available. If you want big digits—0.6in— 
then you could use the Litronix type 
DL750. These are also available from 
Cema Distributors. 


Hewlett-Packard also make a family of 
high-efficiency readouts with digits 0.43in 
high, and with a choice of either yellow 
or green emission as well as the usual 
LED-red (although their red is not quite 
the same as others, having been modi¬ 
fied for greater readability). The red de¬ 
vice is designated type 5082-7653, the 
yellow type 5082-7663 and the green type 
5082-7673. The green device is not quite 
as efficient as the other two, but all three 
would probably be equally suitable for 
use in a mains-powered desk calculator. 


These devices should be available on 
order from H-P distributors shortly, hav¬ 
ing been released in the US only a few 
months ago. The anticipated price at the 
time of writing is $4.56 each plus tax. 

Another suitable readout device would 
be the Fairchild FND-70, as used in some 
of our digital instrument projects. This 
should be available ex stock from most 
parts suppliers, at a price of around $4.50 
including tax. 

The remaining aspects of building a 
calculator are largely a matter of personal 
choice, such as power supply, the type 
of construction used, and a suitable case. 

The power supply will depend at least 
partly on whether you want a pocket 
calculator or a desk type. If you want 
the former, a battery supply is virtually 
unavoidable, whereas with a desk type 
you can use whichever you prefer. Don't 
forget, though, that the larger readout 
units tend to need a fairly tiigh current, 
so that battery operation may not be very 
practical. 


Typically the current drain for a cal¬ 
culator using the C-550 chip and a set 
of discrete readouts will be between 50 
and 100mA at 9V. A suitable mains supply 
could therefore consist of a transformer 
with a centre-tapped 12V winding (or 
two 6V windings in series), with two 
silicon diodes in a full-wave rectifier, and 
a IOOOuF/IOVW electrolytic as the reser¬ 
voir. One of the miniature 150mA trans¬ 
formers should be quite adequate. 

You have a number of choices where 
construction is concerned. In most cases, 
the easiest approach will probably be to 
wire up the circuit on Veroboard or ma¬ 
trix board, as there are relatively few 
parts involved. However you could try 
your hand at designing a suitable PC 
board pattern, and making up a board 
using one of the do-it-yourself etching 
kits. Yet another alternative is to use 
wire-wrapping, as shown in the photo¬ 
graph; General Electronic Services can 
supply the hardware you need for this, 
along with a simple manual wire-wrap¬ 
ping tool. 

As for a case, you're going to be on 
your own. There don't seem to be any 
suitable cases available, although one of 
the metalwork manufacturers such as 
Wardrope and Carroll Fabrications may 
be prepared to produce one if there is 
sufficient interest. Alternatively you could 
probably make up a simple case yourself, 
from a material such as Marviplate, or 
from wood covered with leatherette. 


Footnote: This article is intended only as a guide 
for those experienced readers intending to build 
a calculator, and is not a constructional project. 
No further information will be available via the 
information service. 


A basic demonstration 
calculator built up with 
the C-550 chip, the Flex- 
Key 19SK-6 keyboard, and 
eight Fairchild FND70 
displays. The small parts 
are connected using wire 
wrapping , with hardware 
from the "Cambion" 
range handled by General 
Electronic Services. 


ELECTRONICS Australia, May, 1975 


47 














Ideal for amateur or professional... 


Light Trigger for 
Slave Flashguns 

As many keen photographers will attest, a slave flash can do wonders 
for picture composition. So here we present details of a simple slave 
flash trigger circuit which can be made into a compact module. 


by LEO SIMPSON 



Any reader who is keen on photo¬ 
graphy will already be aware of the uses 
to which a slave flash can be put. So apart 
from mentioning that it is often used for 
lighting the picture subject from the side 
or from above by a ceiling "bounce" to 
get a diffused effect, we will leave it at 
that. 

The basic concept of a slave flash trig¬ 
ger is to have the slave flash actuated 
by the light "burst" from the main flash 
which is controlled by the camera con¬ 
tacts. To do this, the trigger circuit must 
use a light-activated semiconductor such 
as a LASCR or LASCS (light-activated 
silicon controlled switch) or a photo¬ 
transistor. 

Light-dependent resistors could also 
be used for this application but their 
relatively slow response times, which are 
generally of the order of a few millise¬ 
conds or so, may prove to be a disad¬ 
vantage when rapid shutter speeds are 
required. 

To understand the function of the slave 
trigger flash unit, which really substitutes 
for the camera contacts, one must be 
familiar with the circuit of a typical elec¬ 
tronic flashgun. While these vary greatly 
in detail, they all use a transistor con¬ 
verter which changes the 3 to 12V battery 
voltage up to between 350 and 500V DC. 

A typical electronic flash firing circuit 
is shown in Fig. 1. 

A pulse transformer is used to fire the 
flash tube and this is energised in much 
the same way as the coil in an automotive 
capacitor-discharge ignition system. In 
the flash-gun though, the trigger capaci¬ 
tor is typically about 0.1 uF. It is charged 
via the high.resistance voltage divider 
and then discharged by the camera con¬ 
tacts via the primary of the pulse trans¬ 
former. 

Perhaps the simplest slave flash trigger 
circuit could merely use a light-actuated 
SCR in place of the camera contacts. The 
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only other component required would 
be a suitable gate resistor for the LASCR. 
Unfortunately though, the few available 
types of LASCR presently available in 
Australia have a maximum continuous 
forward-blocking voltage rating of 200V. 
This is less than the voltage applied 
across the camera contacts by most 
electronic flash-guns. The types we mea¬ 
sured were between 230V to 270V. 

So that eliminates a "LASCR only" slave 
trigger circuit, at least for the time being. 

Our approach was to use a readily 
available device, the Philips BPX66P 
light-actuated silicon controlled-switch. 



A typical electronic flash firing circuit. 
Some use an SCR to discharge the capa¬ 
citor ■, but the basic arrangement is the 
same. 

Since this has an anode-cathode voltage 
rating of only 70V, it suffers from the 
same limitation as the LASCRs mentioned 
above—it cannot be used directly in place 
of camera flash contacts. 

Instead, the BPX66P is used to dis¬ 
charge a small capacitor into the gate of 
a conventional SCR, which then in turn 
discharges the capacitor in the flashgun 
firing circuit. 

A high resistance voltage divider com¬ 
prising a 10 megohm and 1 megohm 
resistor is used to charge a 0.1 uF capaci¬ 
tor from the 200-plus voltage impressed 
across the flashgun connector, while en¬ 
suring minimum loading (on that volt¬ 
age). 


If care were not taken to minimise 
loading, the internal capacitor in the 
flashtube firing circuit might not be 
charged sufficiently to ensure reliable 
operation, particularly as the batteries 
approach the end of their service life. 

Almost any SCR can be used in the 
circuit, provided it has a continuous for¬ 
ward blocking voltage rating of more 
than 300V. This means that an SCR with 
a minimum rating of 400V must be used. 

Clarification of that last sentence is 
required: An SCR with a general rating 
of 400V will usually have a lower figure 
applicable for the "continuous forward 
blocking" state. Hence, while the 300R 
version of the BT100A may seem suitable, 
for example, its continuous blocking 
voltage rating is only 200V. 

If necessary, a 400V Triac can be used 
in this circuit in place of the SCR. 

Construction of the trigger unit is not 
critical and several approaches may be 
used. Our prototype was assembled on 
a small section of Veroboard measuring 
30 x 40mm, and used a 400V SCR in a 
TO-5 metal can. 

Before wiring of the trigger circuit can 
be completed, the polarity of the voltage 
across the flashgun connector must be 
ascertained. Turn on the flashgun and 
measure the voltage and polarity across 
the socket using a multimeter switched 
to a high DC voltage range. Do not be 
surprised if the voltage is below 200V or 
conclude that use of a 200V SCR is per¬ 
missible. 

The apparently low voltage across the 
flashgun connector will be due to the 
loading effect of the meter. For example, 
a VTVM with a load resistance of 10M 
or a 20,000 ohm per volt meter on the 
500V range (which results in a load of 
10M) will reduce the voltage across typi¬ 
cal flashgun connectors by 30 or 40 volts. 

As noted above, a 400V Triac may be 
substituted for the SCR. Use a plastic 
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TO-66 or TO-126 type if possible. Anode 
1 of the Triac is equivalent to the Cathode 
of the SCR while Anode 2 of the Triac 
is equivalent to the SCR Anode. What¬ 
ever is used, Triac or SCR, take careful 
note of the lead connections when wiring 
is in progress. 

Having ascertained the voltage pol¬ 
arity, connect a suitable flash-gun socket 
to the trigger circuit using a short length 
of miniature figure-8 cable. The circuit 
board is now ready to be tested. Connect 
a flashgun and check that normal artificial 
room light impinging on the LASCS does 
not cause it to fire. 

For this test, you can merely strap the 
trigger unit to the side of the flash using 
an elastic band. Check that the slave flash 
is triggered when in the vicinity of an¬ 
other flash (when it fires). 


1M gate resistor of the LASCS. 

We have tried the slave trigger out with 
a number of different flashguns, particu¬ 
larly the cheaper types which we felt 
most readers would be using. Operation 
with these types was very good. 

However, when we tried the trigger 
on more expensive "professional" type 
flashguns, we found that with some the 
operation was unreliable. It appears 
many of these guns use an SCR in the 
firing circuit to protect camera contacts 
(mainly because they are likely to be 
used much more frequently). Instead of 
the contacts having to handle the firing 
capacitor discharge current of an amp 
or more, they pass only the SCR gate 
current—milliamps. 

Because the current available through 
the sync contacts of these units is so low, 



An alternative: The picture at left shows the slave trigger mounted on a 2 pin plug, 
as used in " professional " flashguns. The plug itself was made from blank PCB and 
2 pins filed down from a mains plug. Right: The same trigger shown in position 
on the flash (circled). 


With the LASCS "looking at" the main 
flash, it should be triggered at distances 
of up to 4 or 5 metres or more. 

Bright sunlight will trigger the LASCS. 
For comparison, bright sunlight gives an 
illumination level of about 100,000 Lux, 
while recommended artificial illumi¬ 
nation of classrooms and workshops is 
of the order of 100 Lux. 

If readers find that the trigger circuit 
is too light-sensitive for their purpose, 
they may try the effect of reducing the 


the SCR in the slave trigger is not able 
to turn on properly. Therefore, the slave 
may not fire. 

The easiest way to cure this is to place 
a 0.1 uF capacitor directly across the SCR 
(anode to cathode). This creates an ar¬ 
tificial reservoir which makes sure the 
SCR can fire when required. Note that 
this capacitor must be rated at 300V or 
more. 

There is no need to make this modifi¬ 
cation if you do not intend to use a flash 


10M + 230V (TYPICAL) 




SLAVE FLASH TRIGGER 

t (FILE 3/EF/12) 


The circuit shows the simplicity of the slave trigger. 


with SCR triggering. As most flashguns 
are not in this category, the modification 
is not shown on the circuit diagram. 

When assembly of the trigger unit is 
complete and it has been checked for 
correct operation, the board can be cast 
into a block using a suitable epoxy resin. 
Only the top of the BPX66P should be 
protruding from the resin. 

Velcro fabric fastener may be used to 
attach the completed encapsulation to 
the top or side of the slave flash. This 
allows it to be easily detached. 

A variation of the method of assembly 
would be to wire the socket directly to 
the Veroboard and encapsulate it along 
with the rest of the components. Alter¬ 
natively, if you have a "professional" 
flash with a two-pin socket on the side 
of the housing, the trigger circuit could 
be assembled on the back of the two-pin 
plug and then encapsulated in epoxy. 


PARTS REQUIRED 

7 small piece of Veroboard (optional) 

7 flashgun connector socket 
7 BPX66P LASCS 

7 BT100A/500R, C106D or similar silicon 
controlled rectifier 

7 x O.luF/IOOVW metallised polyester 
capacitor 

7 x 70M, 2 x 7M, 7 x 7/c, all 14 W or YiW 
resistors 

Plus Velcro fastener , epoxy potting com¬ 
pound and short length of miniature fig¬ 
ure-8 cable. © 



DESPATCH 

SERVICE 


869 GEORGE STREET 
SYDNEY 


CNR GEORGE & HARRIS ST 
RAILWAY SQUARE 
TEL. 211 0816, 211 0191 


BC107 10 for 53.20 

BC108 10 for $3.20 

BC109 10 for $3.20 

Varley Relay CAB12VP2 185ohm $4.09 

Varley Relay CAB21VP2 430ohm $4.09 

Varley Relay CAB12VP4 185ohm $5.03 

Varley Relay CAB21VP4 430ohm $5.03 

UNIVERSITY INSTRUMENTS 

CT500MP 20K0PV $17.64 

MVA100 1 00K0PV $40.25 

MVA1 1K0PV $9.78 

MVA80 80K OPV $23.00 


OPEN SATURDAY MORNINGS 
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500 batteries in one. 

When an 'Eveready' Nickel Cadmium battery runs down, 
you don't throw it away, you charge it up. And you can do that up 
to 500 times per battery. 

They're completely sealed so they won't leak throughout 
the incredibly long life of the battery. 

'Eveready' makes a range of “Nicad" batteries in all 
shapes and sizes. 

If you have a power problem, chances are an 
‘Eveready’ "Nicad" battery could be the answer. 

Post the coupon to Union Carbide Aust.Ltd..P.O.Box 
5322, Sydney, N.S.W. 2001, and we’ll send you a / 

brochure that will answer all your questions ^ 

GffiBJ BATTERIES Products of 

‘Everdady’ & ‘Union Carbide’ are registered Trade Marks. 
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What’s new in 

Solid State 



transformer, a silicon bridge, two resis¬ 
tors, three capacitors and three push¬ 
button switches for time setting, etc. This 
is for a basic clock, of course, without 
alarm or snooze facilities. 

The clock circuit can be used with 
displays having either a common anode 
or a common cathode, changeover being 
made quite simply by swapping three 
connections. Incidentally the Litronix dual 
displays are available in both versions, 
the DL728 being common cathode while 
the common anode version is DL727. 


More CCD chips, and another LSI clock 

Last month we reported the release by 
RCA of "big SID", a 525-line video imag¬ 
ing device using CCD (charge-coupled 
device) technology. Hard on the heels 
of this news has come the release of 
further exotic devices using the same 
technology. If nothing else, it suggests 
that CCD's have a big future. 

Both of the new CCD devices are 
memory chips, of the serial or shift- 
register type. But what memories! 

The first tc r be released comes from 
Fairchild. Designated the type CCD450, 
it comes in a standard 18-pin DIL pack¬ 
age and is TTL compatible. It dissipates 
only 30mW in standby mode, and 
250mW maximum. And the memory 
capacity? No less than 9,216 bits—or¬ 
ganised as 9 x 1024-bit shift registers! 

According to the brief details available, 
the CCD450 has a 3MHz data rate capa¬ 
bility. It uses established ion-implanted 
buried-channel construction for the CCD 
registers, and Fairchild's Isoplanar N- 
channel MOS structure for the on-chip 
timing, charge detection and interface 
circuitry. 

As if this device was not impressive 
enough, Intel have gone even further. 

Their new device, designated the 2416, 
offers a capacity of no less than 16,384 
bits, organised as 64 x 256-bit shift 
registers. 

Like the Fairchild device the Intel 2416 
comes in an 18-pin DIL package. It dis¬ 
sipates 200mW at the rated data rate of 
2MHz. Average access time of a bit in 
the device is 64us at a 1MHz shift rate. 

To demonstrate the potential of the 
2416 device, Intel have built up a proto¬ 
type memory board using 64 devices. 

Measuring only about 37 x 20cm, the 
board provides a 1,048,576-bit memory, 
organised as 131,072 x 8-bit words 
(bytes). This is comparable with the 
capacity of a magnetic disk or drum, and 
cpnsiderably faster! 

Logical applications for both the new 
devices is as minicomputer and micro¬ 
computer memories, CRT terminal re¬ 
fresh memories, and any similar applica¬ 
tions. 

Cost of the Intel 2416 is quoted as $60 
each in 100-off quantities, but pre¬ 
sumably they'll come down in time. 

Meanwhile on the local scene, Cema 
Distributors have announced that they 
have stocks of "yet another" digital clock 


The address of Cema Distributors is 
21 Chandos Street, Crows Nest 2065. 

The final item this month is a new 1C 
from National Semiconductor, the 
LM3909. This has apparently been de¬ 
signed mainly as a low-cost lamp flasher, 
but can also be used for thyristor trigger¬ 
ing, timers, pulse and clock generators, 
and even in small DC-DC converters. 

The LM3909 is a fairly simply mono¬ 
lithic chip, with about four internal tran¬ 
sistors. But the design is such that it needs 



It can be programmed easily and 
simply for either AM/PM or 24-hour 
operation, and also for either 50Hz or 
60Hz mains. It also has a blanking input 
which allows brightness control by duty 
cycle variation. 

To show how easily the S1998 chip 
lends itself to the construction of a very 
simple clock, Cema built up a dem¬ 
onstration unit which teams the chip with 
two of the new Litronix dual-0.5in LED 
displays, type DL728. One of the displays 
was used upside-down, so that the two 
leading decimal points could be used to 
form a "colon" separating the hours and 
minutes figures. 

This works out very neatly, and gives 
a display which is both compact and low 
in cost-considering the digit size. The 
DL728 dual displays are $6.53 plus tax 
in small quantities, which corresponds to 
about $3.50 per digit. 

The complete clock circuit uses a mere 
handful of parts: the SI998 chip, two 
DL728 displays, a small 12.6V power 


only a single external timing capacitor 
and a 1.5V cell to form a flasher circuit 
for an LED or a 50mA incandescent lamp. 

The chip can deliver 200mA pulses to 
the load. It can also oscillate at up to 
200kHz and beyond, for non-flasher use. 
It has an internal voltage regulator, and 
can be operated from supplies of up to 
200V using an external dropping resistor. 

As a single LED flasher, the LM3909 
will operate off a single AA-size cell con¬ 
tinuously for 3 months, or double that 
time from an alkaline AA cell. 

Apart from its uses as a flasher, it 
should also be of interest for simple 
continuity testers, code practice oscilla¬ 
tors, and simple pulse generators. 

Further details would be available from 
NS Electronics offices in each state. (J.R.) 


For further data on devices mentioned above, 
write on company letterhead to the firms or 
agents quoted. But devices should be obtained 
or ordered through your usual parts stockist. 


chip, the SI998 from American Micro¬ 
systems Inc (AMI). 

The S1998 is rather like the National 
MM 5316 chip, in that it comes in a 40-pin 
DIL package and offers full alarm, 
snooze, timing and power failure alarm 
facilities. It also uses direct readout drive, 
rather than multiplexing, and is capable 
of directly driving displays using LEDs, 
fluorescent tubes, or liquid-crystal panels. 


The circuit of a 
simple clock using 
the AMI SI998 
chip and two Li¬ 
tronix DL728 
dual-0.5in LED 
displays. 
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KIT’S "P 
KOLUMN 


Woof. So much is happening 
I'm having trouble keeping up. 
First, we've got a new store 
opening in Melbourne at Box 
Hill which should please all 
the locals who have to trek 
miles to get what they want. 
And to all you studious types 
across the road at the Tech. 
College — come oh in and say 
hello. Or drop me a line. (I 
didn't say hand me a line, 
Alfred E.). 

You'll notice in this ad a bit 
about tools. Expense-account 
tells me good tools have been 
hard to come by and I'll have 
to accept his word for that. 
Although I've personally 
noticed no real shortage. 
However, when he showed me 
the new range, I saw what he 
meant. Beautiful solid stuff 
that should last for years. I 
only wish I could get eyebrow 
tweezers as good. 

Back to the torch conversion. 
For all of you who have been 
following our breathtaking 
in-depth and fearless investiga¬ 
tion of Mom (also known as 
Yankee doodle) here at last is 
our special expose of how to 
cut down your enormous 
5-cell flashlight into a more 
economical 2 cell version, and 
save yourself 60% on battery 
refills. 

Scribe cutting lines 
on case as shown in 
diagram. Cut at 
switch end first, tak 
ing care not to 
damage metal strap. 
Cut other end of 
case. Align cut 
ends, then cement 
together. (Metal 
strap fits between 
case and pull-out 
metal ring.) Replace 
globe with 2.5 — 

3V one, add 2 
batteries and you're 
in business. 


t 


ft 


.T- : 




Had a nice letter from Richard 
H. Barton of Wellington New 
Zealand who seems to get 
marvellous circuit ideas in his 
bathtub. Love to see you if 
you're ever in Sydney, Richard. 
You sound like my type of 
experimenter. 

Talking about New Zealand, 
and other nether parts of the 
world, it will be interesting 
to see where the best project 
ideas come from for our 
contest. (See details this ad.) 
But please, no black boxes — 
our friends at the APO would 
never forgive us. 

Finally, to Alfred E. Neuman 
of Gore Hill, our special 
award of the Kitsets weeping 
handkerchief. Firstly, for 
maudlin nationalism, but 
mostly because he doesn't 
believe in me. Alf, how could 
you? (Autographed pic. sent 
free for S.A.E.) Until next 
month — 


Keep your iron hot, 


M. 


COMPLETE HI-FI SYSTEM: 
A BEAUTY FOR ONLY $299 


Not a kit, nothing to build. Just hook all units up, 
plug in, and you're in business. System consists of 
the Phodis C6000 amp which puts out 20W per 
channel RMS, has twin VU meters, 6 input jacks, 

2 output jacks, and more features than we can list 
here. PLUS the BSR P128 turntable which has 
diecast platter and is fitted with a Shure M75 
cartridge. Your choice of speakers—our 8" 
ready-made system or our kit with 12" twin cone 
and 1" dome speaker in each enclosure, which are 
both pre-assembled and veneered. P&P $7 


DON’T GUESS 
USE A METER! 


If you're really serious, a 
good meter is about as 
important as a good solder¬ 
ing iron. These are all 
Japanese, and in our opinion 
some of the best value for 
money today. 

Big daddy. Does just about 
everything except make 
coffee. 100,000 ohms per 
volt DC, 10,000 ohms per 
void AC. Claimed burn-out 
proof. Instruction book, test 
leads. Has carry-handle, 
mirror scale. P&P $1.50 



$49-50 


Mini-pro. Angled scale for 
easy reading. Test transistors! 
20,000 ohms per volt DC, 
8.000 ohms per volt AC. 

Has all the usuals including 
zero adjust, instruction book¬ 
let, leads. P&P $1. 


$29-50 



Economy master. Fits big 
pockets, has quarter-circle 
scale, mirror back. 20,000 
ohms per volt DC, 10,000 
ohms per volt AC. With 
leads, instruction sheet. One 
of our best buys. P&P 75c 


$19-50 



You know Philips. And you know Philips quality. 
Now we can offer you Philips speakers for 
virtually any sound system. Plenty in stock. Here's 
a sampling: 

AD 1060-T8 1" dome tweeter. <£Q 
p&p$i. 

AD8066-W8 8" woofer. ^ 2 50 

AD1256-W8 12" woofer. 

P&P $2. 


$21.50. 


FAME AND FORTUNE 
ARE YOURS! 

As we promised last month, here are details of 
our new contest where you can win big prizes for 
your favourite (own design) project. All you do 
is send us your original project design. Each 
month, we'll select a major prizewinner and 
runners-up. Winning projects will bear the 
entrants' names, and will be on sale as a kit 
through us. Get more details on the special entry 
form available from all Kitsets stores. If you 
can't call, write, and we'll send you one or how 
many you want. Grand prizewinner gets a full 
L&G colour plan Hi-Fi system at the end of the 
contest. This is your chance to lay your pet 
projects on us and maybe win a prize and see your 
name in print. No entry fee. Nothing to buy. 

Open to anyone. Get off your heat sink and get 
cracking — you'll never have a better chance! 



NEW SQ DECODER KIT 

Build this new 3ICSQ decoder—incorporating both 
full logic and wave-matching. Connected between 
the tape out and tape in on your existing amplifier, 
and connected to a rear channel stereo amplifier 
it provides you with a fully decoded SQ sound. 

Our kit comes complete with all parts, including 
power supply, and a case about 8" x 2 Vi" x 5Vi" 
plus sleek blackface front panel. P&P $2.50 


$ 59-50 
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SYDNEY: 400 Kent St., Sydney, 29 1005. 657 Pittwater Rd^ Dee Why. 982 9790. 
ADELAIDE: 12 Peel St., Adelaide, 87 5505. BRISBANE: 293 St.Paul s Tee. Fortitude Valley, 
52 8391. MELBOURNE: 271 Bridge Rd., Richmond (Gallery Level, Church St. entrance) 

42 4651. BOX HILL: 985 Whitehorse Rd., Box Hill. PERTH: 557 Wellington St., Perth (Opp. 
new bus terminal), 21 3047. 


BE FAST FOR HI-FI SAVINGS! 

Ok Ok The secret's out To promote the sensational 
L&G colour-plan range, we recently set aside a number 
of tuner amps, turntables and complete systems to sell 
i vastly under normal prices. We're prepared to extend 
the offer to personal shoppers, or by mail order if you 
send for our discount coupon. Once promotional stocks 
are exhausted, we go back to old prices, so be quick. 


Convert your car to 
ELECTRONIC 
IGNITION 




$ ***** 


s9 


This is not a kit. No assembling 
to do. Just hook it up and 
you've got CD I ignition. 
Improves fuel consumption, 
makes plugs and points last far 
longer. Can pay for itself in 
less than a year. Easy to check 
improved performance — 
simply press red button to 
change back to ordinary 
ignition, then press again for 
CDI. A beautifully finished unit, 
supplied complete with all 
necessary hook-up and mount¬ 
ing hardware. Suits ail 12V 
negative earth cars^ 

P&P $1.50. 


$29-50 



MAY SPECIAL] 
NIBBLING 
TOOL 
$5-95 

Stop sweating 

cutting holes ^ — 

with your tired hacksaw. The 
Hozan nibbling tool cuts any 
shape or opening by hand in 
sheet steel up to 0.06mm thick 
and soft metal up to 1.6mm 
thick. Squeeze-grip operation. 
We usually sell this for $7.95. 
During May, for personal 
shoppers only, we've reserved a 
limited number at each store 
to sell at the make-you-weep 
price of $5.95 each. 


GOOD TOOLS AT 
LOW PRICES 

We won't stock rubbish. Based on the theory that 
there's nothing more frustrating (almost) than tools 
that don't give good service or accurate performance, 
we are introducing a new range of tools you can 
rely on. For instance — 

CUTTING PLIERS: Jaw 

depth 16mm; overall length 
130mm. Tool steel with ^ 
polished head, insulated a AC 

handles. No. N32. P&P 60c 


ROUND NOSE PLIERS: Jaw 

depth 30mm, overall length 
175mm. Finish as above. Will 
actually pick up a human * 

hair. No. P62. P 8P 60c $4.95 


SOLDERING IRONS: One 

of our most popular has been 
the famous Weller SP250. 

This was our special last 
month, and was gone in a 
flash. However, we now have 
new stocks, not at special 
price, but good buying any- 

how at P&P $1 jjj-IO 50 



CROSSOVER FOR 
SPEAKER SYSTEMS 



SEE WHAT COLOUR 
YOUR MUSIC IS 


NOT a kit. These are the spectacular SECO 
colour organs. Connect to any speaker and the 
colour lamps flicker and glow with varying 
brightness in relation to volume, pitch, and 
rhythm. Why put up with colour TV? Works 
even with small transistor radios. Leaves fibre- 
optic lamps for dead. V3050: Domestic unit. 
30 lamps, 3 channels, 5 colours. Diamond 
pattern. 18/4" x 11%" x 7 3/8". 3.5kg. P&P 

52 $4950 

4050 X: Professional monster. 32 lamps, 4 
channels, 4 colours, individual colour mixing 
controls and a host of other features. Ideal 
groups. About 30%" x 15%" x 9 1/8 . 

P&P $3. 


$84 





Neat little unit, with holes 
drilled ready for mounting, 

Easy to get at tag connectors. 

Hook up and you're away! 

8 ohms impedance; cross¬ 
over 1 KHz & 5KHz. 2-way, 

P&P 60c. $3.95. 

3-way, P&P 60c. 

$ 6-95 

with kf 24 hour, PielsefiM out form carefully and PRINT all details N ^ TLY ' a^furiousTener 

looking like a second-hand pakapoo ticket, we have to hand on to it until you send us a furious e . 
And that doesn't do either of us any good. 

SEND TO. 

ADDRESS. 

. P'code.Phone. 


STEINTRON AGAIN! 

I Our direct import—back again at last. 

I Beautiful timber cabinets with 
I louvred fronts. Absolutely superb 
I performance. 

I VI20: 12" woofer; &V 2 " middie; 1% 

I dome tweeter; 2" super tweeter. 

I Crossover rolloff 12dB per octave; 

I handles 45W RMS; 20 22000Hz. Has ( 
I tone control. 25%" x 15" x 11% . 

I P&P each $5. Price each $112. 

IV100: 10" woofer; 5" middie; 1 ’/a" 

I dome tweeter. Handles35W RMS, 

I 20-20,000Hz. 22%" x 13" x 11 
I P&P each $5. Price each $89. 
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a PAL-S 
receiver—2 


Design for 
colour TV 

In response to the many favourable letters received since we pub¬ 
lished Mr Pierson's first article on the design of a PAL colour TV 
receiver, last June, we present here the first part of its sequel. In it, 
the author discusses various modifications and improvements to the 
original decoder design. 

by ANDREW PIERSON 


Following on from the information contained 
. in the June 1 974 issue, I have completed the 
design of the remaining colour recovery cir¬ 
cuitry for a colour television receiver. As well 
as completing the (G-Y) matrix, luminance ad¬ 
ding and sync facilities, I have taken advantage 
of a recent large price drop in the components 
market to make some very worthwhile improve¬ 
ments to the original decoder design—for a 
minimal increase in cost. The time which has 
elapsed since the appearance of the first article 
has been used to thoroughly research most of 
the possible circuit alternatives for a PAL-S 
decoder, whilst keeping within the constraints 
of the design philosophy outlined in part 1. 
It was felt that this time could be profitably 
put into research before the final circuit was 
committed to a PC card. 

Coincident with this work was the develop¬ 
ment of an IF strip which could be simply 
aligned without using specialised equipment. 
Whilst this will be described in a later article, 
it is relevant to point out that the chroma infor¬ 
mation emerges at a much lower level (with 
respect to the luminance signal) than that found 
in conventional designs. The result of this is 
that the decoder must have higher chroma gain 
than normal, and also the chroma separation 
process must be carefully attended to, in order 
I to minimise cross-colour interference. 

Since regular test programs commenced, I 
have been able to carry out much more off-air 
testing. One of the most important things that 
I have learned is that a decoding system with 
immaculate specifications may be wasted in a 
domestic receiver, and, in fact, may be a definite 
hindrance. Take the chroma bandwidth, for 
instance—the wider it is, the more susceptible 
to noise and sound interference it becomes. So 
we make it narrower, but if we go too far, the 
coloured areas become visibly smeared. 

With the above information in mind, I have 
now developed two separate colour recovery 
systems. The first (Mk II) has good specifi¬ 
cations, and is intended for use with a colour 
camera chain, signal generator or a very clean 
off-air signal. The second system (Mk III) uses 
similar principles, but has lower chroma band¬ 
width and modified sync, ident and chroma 
blanking circuitry. This enables a subjectively 
better result to be obtained from off-air signals, 
and also allows the unit to operate from the 
simple IF strip. 

This article will describe the Mk II system 
in detail, for the information of those readers 

54 ELECTRONICS Australia, May, 1975 


who require a circuit that can be used as a 
versatile model to demonstrate the principles 
of colour TV signal processing. All the classic 
parameters can be varied, including individual 
phasing of both vectors. The burst is not sup¬ 
pressed, so the results of demodulating it can 
be readily seen. The chroma bandwidth can be 
varied (by changing the resistive damping on 
TR1), and the luminance delay can also be 
shortened (by tapping down the delay line). The 
APC circuit can be disconnected without affect¬ 
ing subcarrier locking, so that the effects of 
phase errors can be studied. 

If you are contemplating the construction of 
a vectorscope, the Mk II system would be the 
best choice. The addition of a simple electrosta¬ 
tic CRT and deflection amplifiers would produce 
a very effective and economical instrument, and 
more will be said about this in a later article. 

It should be stressed that the article which 
follows is not primarily intended to be a con¬ 
structional one, but sufficient information is 
given to enable the equipment described to be 
reproduced if necessary. The present discussion 
is intended to be a lead-in to further articles 
which put several years of experimentation into 
practice with the description of a low-cost colour 
recovery system. 

Subsequent articles in the series will describe 
the Mk III system, which is the obvious choice 


EDITOR'S NOTE 

The design presented in these articles is 
intended purely as a guide for experienced 
amateurs wishing to build a colour TV re¬ 
ceiver on their own initiative. A complete 
receiver of this type is a complex piece of 
equipment, whose construction involves not 
only components worth hundreds of dollars, 
but a large amount of time and effort. We 
do not recommend such a project to those 
without a solid grounding in both theory 
and practical electronic equipment con¬ 
struction. Because of the specialised nature 
of the articles, neither Electronics Australia 
nor the author will be able to supply infor¬ 
mation on colour TV receiver design or 
construction further to that published, or in 
advance of material which may be published 
in future issues. Similarly we regret that we 
will not be in a position to assist readers 
privately with problems they may meet in 
constructing a colour TV receiver based on 
the designs presented. 


for a colour TV receiver project. This article will 
be constructional in nature, and the theory 
content will be limited to those sections which 
differ from the Mk II. It is worth noting that 
both the cost and complexity of the Mk III circuit 
have been considerably reduced. 

THE Mk II SYSTEM 

This equipment consists of a revised decoder 
design, plus the addition of the (G-Y) matrix, 
luminance delay line, luminance adders, and 
self-contained sync circuits. The result is a 
completely self-contained unit, i.e. IVp-p com¬ 
posite video is fed in, and three IV p-p signals 
corresponding to the red, green and blue 
components of the picture are available at the 
outputs. Since the subcarrier and ident recovery 
functions have been separated, the burst demo¬ 
dulation products are now meaningful, and may 
be very successfully used as an aid to align¬ 
ment. As before, no special equipment is re¬ 
quired for the alignment procedure, which may 
still be performed on ordinary program material. 
The power supply requirement is 4-12V at 
380mA. It is true that the circuit employs more 
than 50 transistors, but it is also true that the 
devices specified are very inexpensive types. 
Also, bear in mind that the circuitry described 
represents a fair proportion of a complete colour 
TV receiver. 

A description of the complete circuit now 
follows. Many sections are identical to the 
earlier design, and for detailed accounts of these 
the reader will be referred to part 1, in the June 
1974 issue. A block diagram of the complete 
system is given in Fig 1, and this should be 
followed in conjunction with the circuit descrip¬ 
tion. 

CHROMA SEPARATION 
Composite video is fed from the wiper of the 
CHROMA GAIN pot. RV1 to the base of the 
wide band amplifier Q1 via Cl. The primary 
winding of the chroma bandpass transformer 
TR1 is included in the collector circuit of Q1, 
and the secondary winding is tuned to reson¬ 
ance at 4.43MHz by C2. 

Since this circuit exhibits maximum 
impedance at its resonant frequency, the output 
signal amplitude will be maximum at 4.43MHz, 
the centre of the chroma passband. The Q of 
the circuit, and hence its bandwidth, is deter¬ 
mined principally by the value of the damping 
resistor R5. The —6dB bandwidth is 1.6MHz. 

Chroma signals from TR1 are passed to the 
amplifier stage Q2, which has a gain of 20dB 
and is DC coupled to Q3. A parallel-resonant 
5.5MHz sound trap may be inserted here, but 
its presence has not been found necessary at 
this stage of development. Should it become 
desirable to include a filter at some later stage, 
the circuit designations LI and C4 have been 
reserved for this purpose. Q3 is a unity gain 
amplifier, and is used to provide two signal 
paths—one for the synchronous demodulators 
and the other for the burst gating circuit. Its 
operation is described fully in part 1. 



SYNC SYSTEM 

Composite video is fed to the emitter follower 
Q4 via the low-pass filter R1 5-C7. The —6dB 
frequency of this network is approximately 
600kHz, and it serves to prevent both sharp 
impulsive noise and the burst from reaching 
the sync separator. The purpose of Q4 is to 
buffer the low impedence input of the sync 
separator from the video input Iin6. 

Q5 is the sync separator, and is a PNP tran¬ 
sistor biased in such a manner that collector 
current can flow only when the input signal 
is at or near its most negative excursions, i.e. 
during the sync pulse periods. Because the 
emitter is maintained at earth potential by Cl 1 
as far as the AC video signal is concerned, the 
base-emitter diode of Q5 acts with the input 
capacitor C9 to form a clamp circuit. This en¬ 
sures that the sync tips are always maintained 
at approximately 650mV below the emitter 
voltage, regardless of the amplitude of the input 
signal. In this manner, correct operation of the 
sync separator circuit is maintained, even if the 
input signal amplitude should vary from its 
nominal IV p-p. 

The waveform available at the collector of 
Q5 is positive-going, and contains both line and 
frame information. The normal potential at this 
point is OV, with positive excursions occurring 
during the line sync periods. However, during 
the frame sync period the collector goes posi¬ 
tive, and returns to earth during the line sync 
periods. Half-line pre- and post-equalizing 
pulses are also present. This is known as a 
'composite sync' waveform. Since the ident 
recovery circuit can reset the ident flip-flop on 
every second line, it is quite possible to clock 
the flip-flop from this waveform. Any spurious 
triggering which occurs during the frame sync 
period will be corrected as soon as the bursts 
begin to appear after the four-field burst blank¬ 
ing sequence. Tests have shown that this 
method of clocking will be suitable for all except 
very noisy signals. It has been used because 
of its simplicity and also because sync facilities 
may now be easily incorporated within the 
decoder unit itself. Since the flip-flop operates 
on the negative edge of its clock pulse, the 
positive-going sync pulses are inverted by Q7 
which enables the change of state to be coin¬ 
cident with the start of the line sync pulse. 

BURST GATING PULSE GENERATOR 

Because a pulse is required for both the 
normal burst gate and the ALT-V burst switch, 
the gating pulse generator Q6-Q8 is employed. 
Q6 is maintained in a conducting state by RV2 
and R23. The trailing (negative) edge of the 
separated line sync pulse from Q5 is differen¬ 
tiated via Cl 2, and turns Q6 off for 3.6uS 
following the end of the line sync pulse. The 
amount of differentiation, and hence the Q5 
off' time, is made variable by means of RV2, 
so that the gate period may be correctly ad¬ 
justed. Because the base of Q8 is connected 
to the collector of Q6 via R26 and Cl 4, when 
Q6 is turned off' (i.e. during the burst period) 
Q8 is turned on', so producing a low 
impedance negative-going pulse at its collector. 

BURST GATE 

The waveform at the collector of Q8 is cou¬ 
pled to the base of Q9 via the components R28 
and Cl 5. The result of this action is that Q9 
grounds the collector of Q3 at all times, except 
during the burst period. The resulting waveform 
is illustrated in Fig. 4. The burst amplitude is 
adjusted by RV1 to be IV p-p. In the meantime, 
Q3 continues to function as an emitter follower, 

Fig. 7 (at right) shows the block diagram for 
the Mk II colour recovery system. The com¬ 
plete circuit diagram is shown overleaf. Readily 
available discrete components are used 
throughout. 
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PAL-S COLOUR TV RECEIVER 


producing the chroma waveform in Fig. 3. 
Again, the burst amplitude is IV p-p, but the 
phase is inverted. 

CRYSTAL FILTER 

Q10 is a DC coupled crystal driver amplifier 
which is identical to the circuit given in part 
1. The crystal Y1 is tuned to resonance at 
4.433619MHz by the trimmer CV1, and be¬ 
cause of its very high Q, continues to ring with 
an almost undiminished amplitude between 
excitation by each burst (see Fig. 2). The crystal 
resonant circuit is unable to follow the alternate- 
line ±45° phase shifts, and so takes up a 
nominal operating phase of0°. However, static 
phase shifts inherent in the crystal filter opera¬ 
tion produce an absolute phase shift between 
the nominal burst phase at the collector of Q3 
(TP2) and the ring at the source of Q11 of 
approximately 95°. 

Additional phase shifts are present in the 
subcarrier oscillator, ALT-V and U phasing 
stages, chroma amplifier and synchronous de¬ 
modulators. The directions of these phase shifts 
are so engineered that the relative axes of the 
chroma information and the subcarrier drive 
signals are correct at their respective ALT-V and 
U demodulators. With minor differences, these 
phase shifts are common to the first decoder 
circuit but for the sake of simplicity mention 
of them was omitted from the earlier circuit 
description. One important point which was 
perhaps over-simplified was that if the sub-car¬ 
rier oscillator is to act as a synchronous demo¬ 
dulator and so produce unequal burst demodu¬ 
lation products, then the oscillator signal must 
have an offset from the mean burst phase. This 
will be obvious when Fig. 1 7 is consulted. Note 
also that the oscillator phase differed from the 
new design because no U phasing stage was 
employed. 

FET SOURCE FOLLOWER 
AND BURST CLIPPER 

As in the first circuit, a FET is employed as 
a high input impedance buffer stage in order 
to obtain a maximum operating Q from the 
crystal. In this case, the signal at the source 
of Q1 1 is directly coupled to a 2-stage non-in¬ 
verting amplifier Q12-Q13. During the burst 
period, the mean potential at the collector of 
Q3 is about 2.9V. The crystal is shocked into 
oscillation by the alternate phase bursts from 
Q10. However, when the burst gate closes (i.e., 
Q9 is saturated) Q10 is deprived of forward 
bias, and so its collector returns to rail potential. 
At this time, the crystal is also ringing, and 
this oscillation is superimposed onto the rail 
voltage. Because the burst is disposed zt1.3V 
about 6.1V, and the ring is disposed about 1 2V, 
the two are separated by a 5.9V DC step, and 
the burst may be removed by arranging for the 
amplifier Q12-Q13 to conduct only on the 
positive excursions. 

The emitter potential of Q12 is maintained 
at 4.7V by the zener diode, D1. Its base poten¬ 
tial must therefore exceed 5.35V before the 
collector voltage can move downward. Since 
the gain provided by Q12 is unity, its base 
potential must exceed 6.0V before the collector 
voltage of Q13 can move upward. The burst 
is neatly clipped off by adjusting the bias on 
Q1 1 (and hence Q12) by means of RV3 so 
that just sufficient operating bias is supplied 
to handle the ring signal at the collector of Q1 3. 
The result of this operation can be seen in Fig. 

2, although the ultimate adjustment is slightly 
different (see alignment procedure) so that in- 
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creases in ring signal amplitude may be accom¬ 
modated. The collector load of Q13 is in the 
form of a potentiometer (RV4) so that the os¬ 
cillator injection amplitude may be adjusted to 
a standard value (500mV p-p) regardless of the 
activity of the particular crystal in use. If neces¬ 
sary, Q1 3 can provide a maximum voltage gain 
of 20dB. 

SUBCARRIER OSCILLATOR 

The synchronized oscillator circuit is virtually 
identical to that used in the first decoder, and 
a description of its operation is given in the 
text of part 1. Incidentally, this oscillator is ideal 
for experimental and instrument use since it 
requires only a two terminal resonant circuit, 
has adjustable feedback and provides a buffered 
output signal. 

The oscillator is injection locked to the sub¬ 
carrier frequency by feeding the signal present 
at the wiper RV4 into the base of Q14 via C21. 
During the burst periods, the oscillator is not 
supplied with a synchronizing signal. However, 
because of its high operating Q, it continues 
to run at the same frequency and maintains 
the same phase relationship which it had whilst 
being supplied with the ring signal from the 
crystal filter. The ratio of ring (sync) to burst 
(no sync) is 16.8:1, which means that the 
stability during the burst period is very high. 
Because the burst does not exert an influence 
on the oscillator's operation, the synchronous 
demodulators yield conventional burst demo¬ 
dulation products which are used for ident 
recovery, oscillator APC and assistance during 
the line-up procedure. 

When the nominal free-run frequency of the 
oscillator is equal to the synchronizing fre¬ 
quency, the oscillator operates at a phase angle 
of approximately +30°, which is due to the 
input coupling network. When the free-run 
frequency is swung above or below the input 
frequency, the oscillator remains locked, but 
its phase relationship to the synchronizing sig¬ 
nal will skew'. The amount and polarity of the 
phase skew will depend on the magnitude and 
direction of the oscillator's frequency displace¬ 
ment. When this becomes too great, the oscilla¬ 
tor will lose lock altogether. 

Since the phase inversions produced by Q10 
and the oscillator transistor Q14 cancel each 
other, the sum total of the phase leads produced 
by the crystal filter (approximately 95°) and 
the oscillator input circuit (approximately 30°) 
mean that the oscillator operates with an output 
phase lead of 125° from the average burst 
phase. (This is equivalent to 55° of Fig. 17). 
This relationship is illustrated by Fig. 8, and 
should be compared with Figs. 6 and 7 which 
show the phase skewing limits available from 
the synchronized oscillator ( + 45° and 
-I-1 80°). The total phase variation available is 
135°, and the magnitude of the phase shifts 
introduced by the ALT-V and U phasing stages 
is so chosen that the oscillator normally 
operates at or near the centre of its skewing 
range. This ensures optimum performance from 
the APC system, which makes use of the os¬ 
cillator's phase skewing characteristic by con¬ 
trolling its free-run frequency via the varactor 
diode, VA1. 

Q1 6 is an emitter follower stage, and is used 
to buffer the output of the oscillator from the 
input of the ALT-V and U phasing stages. Since 
the subcarrier drive required by the 
synchronous demodulators is 2V p-p, the ne¬ 
cessary attenuation from the oscillator output 


level (5V p-p) is provided by the resistive divider 
R50-R51. DC coupling is employed between 
Q1 6 and both phasing stages, so that their bias 
conditions are actually determined by the resis¬ 
tive divider R47-R48. 

U AND ALT-V PHASING STAGES 

Because of phase shifts present in the chroma 
amplifier and synchronous demodulators, the 
subcarrier phase angles (with respect to the 
nominal burst phase) required by the U and 
ALT-V demodulators are 170° and 80° re¬ 
spectively, i.e., + and -45° from the oscillator 
output phase. These angles correspond to 10° 
(U) and 100° (V) on Fig. 17. The necessary 
shifts are provided by the phasing stages Q23 
(U) and Q19 (ALT-V), which are driven by the 
oscillator buffer Q16. The U phasing stage is 
required to provide a phase advance of 45°, 
and its adjustment range is between +15° and 
+ 180°. The ALT-V stage must also produce 
a 45° shift, but this time a phase retard is 
required, so that the difference between the U 
and ALT-V demodulation axes is 90°. The 
adjustment range of the ALT-V phasing stage 
is between -10° and -80°. 

CHROMA AMP AND 
DEMODULATOR BUFFERS 

The path from the chroma splitting stage (Q3) 
through the saturation control buffer (Q1 7), 
chroma amplifier (Q18) and the synchronous 
demodulator chroma buffers (Q20 and Q24) 
is identical to that found in the first decoder, 
and a full description of this is given in the 
June 1 974 issue. 

SYNCHRONOUS DEMODULATORS 

Similarly, the synchronous demodulators 
have not been altered, but the subcarrier fiiters 
which follow them have been increased in 
complexity to provide improved colour dif¬ 
ference bandwidth, together with much greater 
sampling frequency rejection. 

Instead of the original R-C low pass filters, 
two-section L-C types have been substituted. 
Since the Zo (characteristic impedance) of these 
filters is 1 80ohms, the emitter follower stages 
Q26 (U) and Q22 (ALT-V) are required to effect 
the necessary impedance transformations from 
the demodulator outputs. The fc (cut-off fre¬ 
quency) of these filters is 880kHz, and the 
4.43MHz sampling frequency rejection is 
47dB, i.e. from 440mV p-p to 2mV p-p. 

The formulae used for the design of these 
filters is identical to those used for the lumin¬ 
ance delay line, and will be found in the text 
dealing with that section. 

U DEMODULATION 

The U synchronous demodulator is Q25, and 
the recovered U vector is available at the output 
of the filter. The wiper of RV9 provides a source 
of (B-Y) information which is variable in ampli¬ 
tude (the BLUE AMP. control) for the blue 
luminance adder and output stages. R89 and 
RV9 together make up the necessary 1 80 ohm 
terminating resistance for the filter L5-C52-L6- 
C53. 

Figs. 1 5 and 1 6 provide an interesting insight 
into the operation of the synchronous demodu¬ 
lators, and are the collector waveforms with all 
filtering components removed. Fig. 15 shows 
the classic sampling operation when the swing¬ 
ing bursts are demodulated by a subcarrier 
which is shifted by 90° with respect to the 
mean burst phase. Fig. 1 6 shows the actual 
gating operation at 4.43MHz effected by the 
subcarrier signal at the base of the demodulator. 
The angle of flow' is approximately 130°. 

The standard output signal from both demo¬ 
dulators is set by the saturation control (RV6) 
to be 10OmV peak (U) or 200mV p-p (ALT-V) 
on the demodulated burst. 







Fig. 2 


Fig.' 3 


Fig. 6 


Fig. 8 


Fig. 9 


Fig. 4 


ig. 2: burst dipping action (see text) - Fig. 3: chroma at TP1; amplitude 
,1 burst = IV p-p - Fig. 4: gated burst at TP2; burst amp = IV 
>-p; burst gate period = 3.6uS - Fig. 5: signal at TP4 (see alignment 
procedure) - Fig. 6: oscillator phase skewing limit ( + 45 - see text) 
- Fig. 7: oscillator phase skewing limit (+180° - see text) Fig. 
I: oscillator phase normal ( + 125°-see text) - Fig^ U vectoroutput 
TP7 )■ amplitude of demodulated bursts - -lOOmV pk Fig. ■ 
\LT-V vector output (TP6); amplitude of demodulated bursts - 


Fig. 16 

+ lOOmV pk - Fig. 11: ALT-V burst switch; output: top trace 3.25V # 
p.p (TP8); bottom trace 2.5V p-p (after LP filter) - [f_‘dent 
recovery (at base of Q36); marker line is OV; amplitudes + 0. 7V, --5SV 

- Fig. 13: ident signal at TP10; amplitude = 11V p-p - Fig. 14. V~ 
vector output (TP11); amplitude of demodulated and switched bursts 

— + lOOmV pk — Fie. 15: synchronous demodulator operation (see 
Fextl-Tg 16: synchronous demodulator operation (see text,. These 
oscillograms all taken from the author's Mk II decoder. 
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COLOUR TV RECEIVER 


ALT-V DEMODULATION 

For the V-signal recovery, the circuit tech¬ 
niques employed deviate sharply from those 
used in the first circuit. The chroma information 
is synchronously demodulated by a subcarrier 
on the V axis, but no alternate line phase 
switching is provided. Since the phase of the 
encoded V signal is changed by 180° on each 
alternate line, demodulation by a fixed phase 
subcarrier will produce a waveform in which 
each alternate line is reversed in phase (see 
Fig 10). This is known as an ALTERNATE-V 
signal. Whilst the polarity of the picture infor¬ 
mation is reversed from line to line, the +45° 
and —45° bursts also demodulate alternately 
positive and negative, as reference to the dia¬ 
gram in Fig. 17 will show. 

If we pass the ALT-V signal through a switch 
which opens only during the burst period, the 
result is a series of pulses at line rate, each 
pulse having an alternate polarity. From this 
signal, two pieces of information may be 
gleaned. Firstly, since pulse polarity is directly 
related to burst phase, the ident may be reco¬ 
vered. Secondly, from the diagram in Fig. 17 
we see that the amplitude ratio of the alternate 
line demodulated bursts depends on the sub¬ 
carrier phase. The demodulated pulse ampli¬ 
tudes are only equal when the subcarrier phase 
is correct. This is the basis of the operating 
principle for the APC system, which detects a 
shift in the mean pulse level, and feeds a cor¬ 
rection signal back to the subcarrier oscillator 
so that the phase returns to normal. 

The V signal is reconstituted by inverting the 
phase of each alternate line of the ALT-V signal. 
A bistable multivibrator, guided by the ident 
information operates a switch which performs 
the polarity reversal. Because a wideband video 
switch usually cannot be produced as economi¬ 
cally as one which has to handle only subcarrier 
or chroma information, post-demodulation PAL 
switching is generally not used in commercial 
decoders. However, because of the unusual 
signal paths employed in this decoder it was 
simpler to switch the ALT-V signal than to 
provide a separate switched-subcarrier V de¬ 
modulator. 

A great advantage inherent in post¬ 
demodulation V switching lies in its high phase 
accuracy. Phase shifts in a subcarrier or chroma 
switch will cause demodulation errors. How¬ 
ever, when the same phase shifts are applied 
to the demodulated colour difference signal, 
they can only produce registration errors which 
are far too small to be noticeable. It is interesting 
to note that at least one high grade commercial 
colour monitor uses three demodulators: one 
each for the U, V and ALT-V signals. 

The ALT-V synchronous demodulator is Q21, 
with the recovered ALT-V vector being available 
at the output of the filter L3-C41-L4-C42. This 
point is also fed to the ALT-V burst switch and 
the V switch. 

ALT-V BURST SWITCH 

The function of this stage is to remove the 
demodulated chroma from the ALT-V signal, 
so that only the demodulated bursts remain. 
Heart of the switch is Q30, which is connected 
as a common-emitter amplifier stage with a 
voltage gain of 6dB. Operating bias is supplied 
from the resistive divider chain R94-R95 via 
the emitter follower stage Q28 and the series 
resistor R99. When Q29 and Q31 are in the 
off' state, the operating conditions are such 


that the DC potential at the collector of Q30 
is approximately 8.6V. Any signal which is AC 
coupled to the base of Q28 via C56 will there¬ 
fore appear (inverted and 6dB up) at the collec¬ 
tor of Q30. This is the case during the burst 
period, but at all other times Q29 and Q31 
are kept saturated. The immediate effect of 
grounding the base of Q30 is to remove both 
the bias and the signal, thus allowing its collec¬ 
tor to rise to +1 2V. However, since Q31 is 
also saturated, a variable resistive potential 
divider is formed from R101 and RV10. The 
value of RV10 is adjusted so that the collector 
potential during the switch off' time is equal 
to the potential determined by R94 and R95 
during the 'on' time. 

In the interests of stability, it is desirable that 
the DC gain of Q30 be kept low, and that the 
signal amplitude applied to its base be relatively 
high. Accordingly, the 20dB amplifier stage 
Q27 has been inserted between the ALT-V 
demodulator output and the switch input. 

The switched burst output can be seen in 
Fig. 1 1 (top trace). In order to minimise the 
effects of noise on ident recovery, the switched 
bursts are fed through a low-pass R-C filter 


synchronous demodulators is correct. If errors 
are detected, a signal is developed and this is 
fed back to the subcarrier oscillator in order 
to correct its phase. 

In this case, the demodulated ALT-V signal 
is used as the source of APC voltage. From 
Fig. 1 7, it can be seen that demodulation along 
the 90° axis with a CW subcarrier yields an 
ALT-V signal, in which the demodulated burst 
swings alternately positive and negative on suc¬ 
cessive lines. Furthermore, it can be seen that 
when the phase is correct, the positive and 
negative swings are equal. The ALT-V burst 
switch is used to gate out all other information 
except the demodulated bursts, and the result 
is averaged. If phase errors should occur, the 
alternate polarity demodulated burst from suc¬ 
cessive lines are no longer equal in amplitude, 
and will be predominantly positive or negative, 
depending on the direction of the error. The 
averaged output voltage will follow this change, 
and after DC amplification is applied to the 
subcarrier oscillator's frequency control circuit. 

From the description of the subcarrier os¬ 
cillator we have seen that when the oscillator 
is locked to the ring signal from the crystal filter. 


Fig. 17: this diagram 
illustrates in practical 
terms what happens 
when the ±45° 
swinging burst is 
synchronously de¬ 
modulated by a vari- 
ablephase subcarrier 
signal as represented 
by the moving arrow. 
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R103-C60. The —6dB frequency of this net¬ 
work is 125kHz. An emitter follower Q32 is 
used to buffer the filter output from the remain¬ 
ing circuitry. 

APC SYSTEM 

In the decoder circuit described so far, there 
are two main sources of possible subcarrier 
phase errors. The first of these is a drift in the 
free-run frequency of the subcarrier oscillator, 
as this will result in the subcarrier phase being 
incorrect. The second source of error stems 
from the action of the crystal filter, and this 
disadvantage is common to all passive subcar¬ 
rier regeneration circuits. The crystal behaves 
as a very high Q tuned circuit, and as such 
is phase sensitive. A phase shift of 90° will 
occur when the input frequency moves away 
from the circuit's resonant frequency by an 
amount equal to its —3dB bandwidth. If the 
subcarrier frequency is maintained within 
specification at 4.43361 875MHz ±5Hz, the 
phase shifts from this source will be very minor. 

The function of the automatic phase control 
system is firstly to determine if the phase of 
the subcarrier signal supplied to the 


a change in the nominal free-run frequency will 
result in a phase skew' between the input and 
output signals. This characteristic is exploited 
for the APC system. Phase errors are detected 
in the demodulated ALT-V signal, amplified, and 
then applied to the phase skewing circuit in 
such a manner that the original error is can¬ 
celled. In other words, the circuit is constantly 
seeking' to balance itself about the point where 
the ALT-V demodulation is symmetrical. A high 
order of overall stability is achieved, because 
the APC loop covers the entire ALT-V demodu¬ 
lation process. The U demodulator is indi¬ 
vidually phased by means of a very stable phase 
shifting stage (Q23), so that correct U demodu¬ 
lation can be achieved. 

' It may be noted that when the oscillator is 
off-lock, there are two influences tending to 
produce synchronism. These are firstly the basic 
injection locking process, and secondly the 
asymmetrical beat products from the APC sys¬ 
tem. In a conventional phase-locked loop, only 
the second influence is available for initial lock 
acquisition. 

(To be continued) 
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Forum 

Conducted by Neville Williams 



Should Australia have a full-scale Citizens Band? 


A subject likely to generate heat in certain circles is whether or not 
Australia should have citizens band radio on the American pattern. 
Argument becomes all the more pointed because the main contender 
groups—the "forers", the "againsters" and the "statusquoers" can 
all make out a convincing case. 


Attention was drawn to the subject 
earlier this year by a convention in Chur- 
chifl, Victoria, organised by a group call¬ 
ing themselves "The Australian Citizens 
Band Radio Movement". Background 
material was distributed to the media and 
coverage for their case extended to tele¬ 
vision interviews and demonstrations. It 
fired the enthusiasm of supporters and 
stirred the hackles of opponents. 

What's it all about? 

The idea of private, short-range radio 
transceivers flowed naturally from World 
War II, where "walkie-talkies" emerged 
as part of the battle scene. After the war, 
the American FCC (Federal Communi¬ 
cations Commission) was pressured to 
allocate a frequency band on which pri¬ 
vate citizens could operate transceivers, 
without all the inhibitions which applied 
to "official" services. 

Those agitating for such a provision 
maintained that many citizens did not 
have the background or the inclination 
to secure an amateur style operator's 
licence; nor did they want to experiment 
with equipment, talk technicalities, or 
communicate across the nation or across 
the world. They just wanted to use radio 
as a casual, personal and essentially local 
extension of their ability to communicate. 

In 1947, the U.S. Congress acquiesced 
by making available a band of frequen¬ 
cies in the UHF region (460-470Mhz) for 
the "Citizens Band Radio Service". 

Related regulations made it possible 
for any citizen of the United States, 18 
years of age or over, to operate a radio 
transmitter/receiver, using equipment 
which had been approved for the pur¬ 
pose by the FCC. 

While there seems to have been an 
early assumption that most of the mes¬ 
sages passed would be of a brief, sub¬ 
stantive nature between associated tran¬ 
sceivers, the system did not obviously 
impose this as a condition. Applicants 
were required only to fill out a non-tech- 
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nical card which normally led to the issu¬ 
ing of a licence valid for 5 years. The 
applicant did not have to advance a rea¬ 
son for wanting to operate a transceiver; 
his right to do so was taken for granted. 

A licence holder could communicate 
on a frequency sharing basis, for plea¬ 
sure, utility or indirect profit. Implication 
of the last phrase was that the equipment 
might be used as a minor aid to ordinary 
business operations but it could not be 
used to generate revenue directly. Thus, 
the operator could not charge for hand¬ 
ling messages. 

CB users were expressly forbidden to 
"experiment" with type approved CB 
equipment, or to carry out extensions, 
modifications or adjustments, except 
within the limits of FCC specifications 
and under the supervision of a person 
holding a commercial operators licence. 

Initially, two classes of licence were 
available: .Class-A covering transmitters 
of up to 60W input, with a frequency 
stability within .02%; these could operate 
anywhere within the allocated band and 
with antennas subject only to building 
codes. Lower performance, class-B 
equipment, 5W maximum input and less 
stable oscillators, had to operate nomin¬ 
ally at 465MHz into restricted antennas, 
and not drift more than 0.4%. 

Subsequently, a third type of licence, 
class-C, was announced, intended pri¬ 
marily for remote control of models, 
garage doors, etc. 

As matters transpired, use of the 460- 
470MHz band was inhibited by the cost 
and complexity of equipment and by the 
fact that signal coverage was limited to 
little more than an "optical' path. Fol¬ 
lowing agitation, a proposal was ad¬ 
vanced that part of the 11-metre amateur 
band be also allocated for CB use. This 
was implemented by the FCC during 
1957-59 as a class-D licence, with 23 
available channels, spaced 10kHz apart, 
between the band limits of 26.960 and 


27.255MHz. 

The response was immediate and 
overwhelming, with more than 50,000 
licences issued within months of them 
becoming available. Class A and B sta¬ 
tions were virtually rendered obsolete 
and the 460MHz band became largely 
the domain of class-C radio control. 

By and large, the concept and con¬ 
ditions set down for the original class-A 
and class-B UHF citizens band were re¬ 
tained for class-D with the notable ex¬ 
ception that the normal power limit was 
lowered to 5W. And because 27MHz had 
the potential for occasional ionospheric 
coverage, a ban was placed on contacts 
international or over distances greater 
than 150 miles. 

Supporters of the 27MHz citizens band 
point to it as one of the success stories 
of the electronics industry, with licensees 
running into millions in the United States 
alone and an enormous turnover for 
equipment ranging from tiny hand-held 
transceivers to mobile and fixed installa¬ 
tions. Most of these are privately owned 
but a very large number are operated 
by local utilities, small firms, business and 
professional men who find it more con¬ 
venient to use CB equipment than face 
the expenditure and complications of an 
"official" 2-way radio installation. 

But critics of the CB concept put an 
entirely different construction on the 
facts and figures. They see the huge 
number of CB users as posing an impos¬ 
sible administrative task. There is no way, 
they say, that the FCC or any other regu¬ 
latory body can keep track of licensed 
and well-intentioned users, let alone the 
huge numbers who don't bother with a 
licence or who abuse their licence either 
in a "merely illegal" or a positively anti¬ 
social manner. 

"Merely illegal" operation would in¬ 
clude the addition of high power linear 
amplifiers to transmitters, high gain 
beams for DX, "experimenting" without 
technical supervision, and the ultimate 
operation of the equipment as unli¬ 
censed amateur station, totally removed 
from the local, personal CB concept. 
Apart from anything else, the existence 
of such high power stations, engaged in 
lengthy DX or "net" activities, denies the 
channels to legitimate users. 

The anti-social transgressions, which 
have been highlighted from time to time, 
are quite ugly: the transmission of false, 
mischievous or defamatory matter, obs¬ 
cenities, etc; standover tactics to block 
channels used as a business aid; and the 
use of CB equipment by groups and 
gangs to "set up" victims or crimes. 

String together enough of these abuses 
and they will seem to outweigh any pos¬ 
sible good, the community being better 
off without a facility so democratic but 
so open to abuse! 

In fact, there are plenty of administra¬ 
tions around the world that think this way 
and, during the past decade, there has 
been evidence that the American FCC 
itself tended to share the view. 





Opponents have often claimed that, if 
the FCC had its time over again, it would 
have vigorously resisted the proposals. 

Initially, authorities in Australia took 
the hard line, affecting not to know the 
citizens band, or to recognise the exis¬ 
tence of CB equipment. The importation 
or possession of transmitters for anything 
but the official allocations was effectively 
"discouraged". 

The writer challenged this whole atti¬ 
tude in an editorial and a 3-page article 
in our August 1961 issue. 

At the time, "experimental" FM sta¬ 
tions in the capital cities had just been 
silenced on the grounds that the VHF FM 
band was needed for television and for 
additional communication channels. 

We maintained that this was wrong 
thinking and that, with appropriate plan¬ 
ning, FM broadcast stations and TV sta¬ 
tions could share the 88-108MHz band. 
Further, that some of the pressure for 
two-way radio licences would be re¬ 
lieved if the authorities would take their 
heads out of the sand and encourage use 
of the citizens band and equipment 
being sold for it. We pointed out that 
applications in the USA were running at 
12,000 per month, and that about 50 
manufacturers were currently supplying 
equipment. 

The articles produced an immediate 
response from readers and from industry, 
but scarcely a word from the authorities. 
Behind the scenes, however, it was evi¬ 
dent that we had put a cat amongst the 
chickens. 

In January, 1962, we were able to con¬ 
firm that the PMG's Department, as the 
licensing authority, did have a frequency 
allocation around 27MF1z for what they 
were choosing to call the "industrial" 
band. They had been remarkably reticent 
about it but were prepared to issue li¬ 
cences for operation in the band to peo¬ 
ple who had a "legitimate" need. 

An interview with a Departmental rep¬ 
resentative at the time indicated typical 
"legitimate" users: bushwalkers; cave 
explorers; pasturalists; TV antenna job¬ 
bers; tug to dredge; boat to boat at sea 
(not boat to shore); sporting fixtures (of¬ 
ficials only); medicos, surgery to vehicle; 
construction and maintenance work. 
There would be other possibilities but 
a basic consideration was that there must 
be no conflict with revenue-producing 
facilities, where available, already pro¬ 
vided by the PMG or OTC. The fre¬ 
quency normally available was 27.24MHz 
and the power limit 1W ERP. 

Applications for a licence involved the 
applicant's full name and address, an 
explanation of the business or activity 
with which the "fieldphone" would be 
associated, how and where it would be 
used, the number of fieldphones likely 
to be involved and the maximum likely 
communication distance; finally the pre¬ 
cise brand and model of the equip¬ 
ments) to be used. The cost of a licence: 
one pound (or $2). 

Since then, a considerable number of 


"industrial" band licences have been is¬ 
sued in Australia. Figures released in 
March 1974 indicated that about 20,000 
hand-held transceivers had been licensed 
for "handphone mobile services", plus 
a number of special 5-watt "base 
stations. The gross figure now would be 
much higher. 

A statement by the Postmaster-General 
indicates that the "CB" units are being 
used by private individuals and groups 
as indicated earlier, and also by utilities 
and departments for secondary com¬ 
munication links: police, fire brigades, 
forestry, civil defence. And, because the 
channels are not loaded up with trivial 
matter, those who have a legitimate need 
are better served. 

The statement concludes with a re¬ 
minder of a "long-standing Government 
policy in Australia that the public tele¬ 
phone and telegraph systems, which 
have been provided at considerable 
public expense, should be the normal 
means of communication between indi¬ 
viduals residing in areas where these 
services are available". 

A letter on behalf of the Australian 
Citizens Band Radio Movement brands 
the Postmaster-General's statement as 
"ridiculous". However one may disagree 
with it, I don't think it is. As I said at 
the outset, it is possible to advance sound 
argument in favour of the present Aus¬ 
tralian approach: namely to make com¬ 
munication facilities available to those 
who have an even modest need, and to 
exclude those who don't. 

If anything is ridiculous in the Aus¬ 
tralian approach, it is the failure of other 
governmental bodies to help make it 
work. The simple fact is that people can 
bring into the country, or import and sell 
any number of citizen's band tran¬ 
sceivers, ranging from highly developed 
units to junk. The stage has even been 
reached where they are given to children 
as birthday toys. 

Officially, the vendors should seek 
type approval and warn the purchasers 
that a licence is required; and they should 
supply the PMG's Department with 
names and addresses of purchasers. But 
the simple fact is that it doesn't work this 
way and, alongside the 20,000 odd 
licensed units, we have a huge number 
of unlicensed transceivers. 

It is intriguing to note that CB exports 
to Australia from Japan alone were more 
than 7000 units in 1973, and 16,000-plus 
in 1974. As we observed in an earlier 
issue, we are rapidly acquiring a full-scale 
citizens band in Australia-by default! 

The case for a communications band 
freely open to all rests partly on the 
concept that denial of access to anyone 
is a denial of their basic right. A motorist 
has to conform to all kinds of laws but 
thus far, as a nation, we have not ques¬ 
tioned his right to be a motorist! 

Should the CB facility become over¬ 
crowded or difficult to administer, the 
protagonists say, it is a problem to be 
solved, as such. In any case, they con¬ 


tend, CB tends to be self-levelling and 
self-correcting, with people using the 
channels to the extent that they think is 
worthwhile. And abuses? They have to 
be faced up to, as do the abuses of any 
other right or activity. 

The other main line argument is that, 
problems notwithstanding, a CB facility 
can serve the interests of individuals and 
communities in a thousand isolated ways, 
most of them too transient ever to be 
documented. 

Overall, the case for a freely accessible 
citizen band can certainly be built up to 
convincing proportions and it was the 
one accepted by the New Zealand Post 
Office back in the same 1961 era. 

Whether New Zealand can be ac¬ 
cepted as an example of a freely accessi¬ 
ble CB situation is another matter. Severe 
exchange and import controls in the in¬ 
tervening years must surely have inhi¬ 
bited use of the band, and therefore the 
emergence of the "chaos" which is alle¬ 
gedly characteristic of American CB. 

Curiously enough, there is some hint 
of a new and positive attitude to CB by 
the American FCC. Writing in "Popular 
Electronics" columnist Len Buckwalter 
says: "Unlike FCC documents of past 
years, which attacked CB as radio's black 
sheep, this one (No. 20120) is cause for 
celebration. It could more than triple the 
number of CB channels and ease the 
complaints about CB from the law¬ 
makers." 

The new proposals would extend the' 
existing band to include 30 channels 
10kHz apart between 26.960 and 
27.310MHz. There is some debate as to 
whether the channels would be retained 
for AM operation only or opened up for 
some SSB equipment. Also under con¬ 
sideration is revised allocation of chan¬ 
nels: calling only, emergency only, intra 
(same callsign) and inter (different call- 
signs). 

A further extension of the present 
band —out to 27.505M Hz —would 
accommodate 40 SSB channels at 5kHz 
spacing. 

FCC docket no 19759 envisages a yet 
further expansion into a class-E licence, 
for operation in a band 222-224MHz. 

This improved "accommodation", to¬ 
gether with vigorous industry co-opera¬ 
tion to stamp out the sale of illegal 
equipment, could go a long way to 
cleaning up the American CB scene. 

Out of all this, one thing is patently 
clear about the Australian situation: we 
must put a stop to the present drift to¬ 
wards CB by default, or we will indeed 
end up in a mess. If we are to have a 
restricted situation, then government 
instrumentalities must co-operate to en¬ 
sure that it is preserved. But if this co¬ 
operation is impractical, then the Radio 
Branch of the PMG Department should 
be empowered and equipped to turn 
what is almost a fait accompli into a 
properly supervised citizens band radio 
service, with channels, callsigns, co¬ 
operative regulations ... the whole bit! $ 
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Using the Philips 
10GHz Doppler module 


Until recently, microwave radar systems and the range of applications 
they encompass have been relatively unavailable to the home construc¬ 
tor. This problem has now been overcome by the release of the CL8960 
Doppler radar module by Philips Elcoma. In order to illustrate one 
possible area of application, Philips Elcoma built up a demonstration 
intruder alarm system, as described in this article. 

by PHILIP TRACY* 


Modern microwave radar modules 
such as the Philips CL8960 are based on 
a phenomenon known as the Gunn ef¬ 
fect, an effect which causes a suitable 
semiconductor material to act as a mi¬ 
crowave oscillator when operated under 
certain conditions. Costing far less than 
an equivalent klystron source, the Gunn 
oscillator, because of its inherent effi¬ 
ciency, reliability and compact size, is 
finding wide application in contactless 
object detection and observation equip¬ 
ment. Some of these applications include 
intruder detectors for security systems, 
aids for the blind, automobile anti¬ 
collision systems, contactless actuators, 
and speed and rotation measuring 
equipment. 

Microwaves have many advantages 
over light, infrared and ultrasonic waves 


‘Product engineer with Elcoma, Division of 
Philips Industries Holdings Ltd. 


for such duties. Principal among these 
is the relatively unpolluted section of the 
spectrum in which they operate—few 
natural phenomena or electrical ma¬ 
chines generate incidental microwaves. 
In addition, conventional radio signal 
processing techniques are available for 
extracting information from the signal. 

While these radar systems are essen¬ 
tially very simple in theory, the produc¬ 
tion of workable systems has been con¬ 
fined to a limited number of companies 
possessing the necessary know-how and 
resources. The two main limitations to 
date have been: 

• the difficulty in separating the wanted 
signal from power supply spikes, ripple 
etc in commercially available devices 
using a common Gunn oscillator/mixer 
diode; 

• the lack of commercially available 
mechanical hardware for a Gunn oscilla¬ 
tor/separate mixer diode type of system. 


The release of the CL8960 twin trans¬ 
mitter-receiver radar module assembly 
by Philips Elcoma is intended to over¬ 
come these problems and, by eliminating 
the need for microwave test equipment, 
to increase the number and range of 
potential users of microwave systems. 

For those readers unfamiliar with the 
operation of Gunn devices, a brief 
theoretical discussion follows. 

The Gunn effect was discovered in 
1963 when J. B. Gunn first reported that 
he had obtained coherent oscillations by 
applying an electric field to a crystal of 
gallium arsenide. A power output of 
0.5W at 1GHz was quoted for these early 
experiments. Since that time, a great deal 
of research and development effort has 
been devoted in producing a range of 
microwave generators with stable pre¬ 
dictable properties. 

Basically, a Gunn device consists of a 
sample of bulk semiconductor, modera¬ 
tely but uniformly doped, provided with 
ohmic contacts, and mounted in a suit¬ 
able cavity. Under suitable pulse or DC 
bias conditions, the device will act as a 
microwave oscillator. 

The effect may be explained in terms 
of the conduction mechanisms found in 
certain types of semiconductor com¬ 
pounds. Studies have revealed that the 
momentum of an electron travelling 
through a solid may only have certain 
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discrete values, which depend on the 
material itself. When an electron gains 
sufficient energy, its momentum may 
change from a low value to a higher 
value. A change in momentum corre¬ 
sponds to a change in effective mass and 
a change in mobility. 

If the range of energies available to 
an electron in a particular solid is plotted 
against the wave vector k (where k = 
2(pi)ph, p being the momentum and h 
Planck's constant) the resulting graph is 
called the energy band diagram for the 
material. The energy band diagram of 
gallium arsenide, the material used for 
the majority of Gunn devices, is shown 
in Fig. 1. 

For electrons having energy of only a 
little more than £o, only the valley corre¬ 
sponding to the lower conduction band 
is available. If a sufficiently large electric 
field is applied across the material, some 
electrons will acquire sufficient energy 
(Eo + A E) to allow them to attain the 
upper conduction band. Since here their 
effective mass is much higher, and 
mobility appreciably lower, electrons 
reaching this band will slow down. Thus 
with increasing applied voltage electron 
velocity, and therefore current density, 
decreases, and the material exhibits 
"negative" resistance. 

When a sample of gallium arsenide is 
biased to beyond its Gunn effect thresh¬ 
old of 3,500V/cm, electrons in the cath¬ 
ode region will enter the upper energy 
band, the current density will fall, and 
the electric field across the specimen will 
be concentrated into a "domain" in the 
vicinity of the high energy electrons. 
Since these electrons will be moved 
across the specimen by the remainder 
of the field, the domain will migrate at 
a characteristic drift velocity of about 
10 7 cm/sec. 

When the domain arrives at the cath¬ 
ode it will collapse, causing the field 


strength across the specimen to once 
again exceed the critical level, and thus 
form a new domain at the cathode. The 
current through the specimen under 
these conditions thus consists of a quies¬ 
cent DC current with a series of pulses 
superimposed on it. The frequency of 
these pulses varies inversely with the 
time taken for the individual domains to 
traverse a given specimen. With a drift 
velocity of about 10 7 cm/sec, this corre¬ 
sponds to about 10GHz for a sample 
about lOum thick. 

The receiving section of a Gunn 
microwave device consists of either a 
separate diode mixer, or a combined 
Gunn effect/mixer oscillator diode. The 
former type offers superior signal-to- 
noise ratio performance. 

The Gunn diode can be made to os¬ 
cillate in waveguide, coaxial or microstrip 
circuits by means of a resonator and DC 
power supplied through a low pass filter. 
The condition for oscillation is that the 
circuit impedance vanishes. A Gunn os¬ 
cillator thus consists of a Gunn diode, 
of given "negative" resistance, together 
with a positive resistance of the same 
value. 

The Philips CL8960 radar module used 
in the intruder alarm described here is 
of the separate Gunn oscillator/diode 
mixer type. Designed to operate at the 
X-band frequency of 10.687GHz, the 
CL8960 is supplied complete with a de¬ 
tachable 5dB gain antenna and costs 
around $28.00 plus sales tax. Individual 
devices should be ordered direct from 
your regular supplier of Philips Elcoma 
components. 

The transmitting section consists of a 
Gunn diode from the Philips CXY11 
family mounted at a distance of one 
wavelength at the wanted transmit fre¬ 
quency (10.687GHz) away from the short 
circuited end of a tuned microwave ca¬ 
vity or waveguide. This ensures that the 


diode is presented with a small amount 
of resistive impedance. Power output is 
typically 8mW when operated from a 7V 
DC supply. 

In order to obtain a small range of 
frequency adjustment, a small screw is 
inserted about halfway along the cavity. 
Adjustment of this screw causes a change 
in the VSWR (voltage standing wave 
ratio) of the cavity thus changing the 
diode loading and causing a small change 
in operating frequency. This adjustment 
is preset during manufacture, and should 
not be tampered with. 

The receiving section of the CL8690 
consists of a Schottky diode from the 
BAV46 family. This device is mounted 
about Va wavelength from the short cir¬ 
cuited end of a waveguide cavity similar 
to the transmit cavity. The transmitter and 
receiver waveguides are siamesed to¬ 
gether and coupled to a common trans¬ 
mitting and receiving aerial. 

As supplied, the CL8960 module comes 
with a shorting strap between the mixer 
AF output terminal and earth. The mixer 
has a low junction capacitance and may 
be damaged by transients of quite short 
duration. It is therefore recommended 
that soldering appliances be isolated 
from mains supplies and that the shorting 
strap be left in position until all wiring 
has been completed. 

The microwave intruder alarm system 
operates on the principle that the re¬ 
flected RF signal from a moving target 
undergoes a Doppler frequency shift. In 
fact, a double frequency shift is observed 
by the receiver since the target will move 
in respect to both the transmitter and 
receiver, which are fixed at a common 
location. This Doppler shift is a function 
of the transmit carrier frequency and the 
speed of the reflecting object. For normal 
X-band systems (carrier 10.687GHz), a 
target speed of 1 metre/sec results in a 
Doppler frequency shift of about 70Hz. 

RF energy reflected from a target is 
fed to the mixer diode where it is mixed 
with a sample of the transmitted fre¬ 
quency to produce a direct audio output 
voltage. If the target is stationary, the 
phase relationship between these two 
signals will be constant, giving a constant 
DC output voltage from the mixer. How¬ 
ever, the Doppler frequency shift pro¬ 
duced by a moving target results in a 
varying phase relationship between the 
reflected RF signal and the sample fre¬ 
quency, causing the mixer to produce a 
varying output voltage signal or Doppler 
signal. 

The way in which the Doppler signal 
is processed is very much dependent on 
the personal opinions of the various se¬ 
curity companies, as a result of their 
experiences. The systems may include 
either analog processing (filtering, level 
detecting) or digital processing (digital 
filtering, counting the number of times 
a given frequency is observed), or a 
combination of both. 

In order to understand the reasons, 
behind the choice of signal processing, 
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A CALCULATING TRIO 


These days just about everyone seems to be using 
a calculator. The Farad Mini is designed and 
priced to suit the busy person who wants to keep 
pace with today’s world of figures. Just glance at 
the features and the price, you’ll realise 
immediately that this is a genuine offer. Why not 



show the other two calculators to the men and 
women in your life. With so many features you’ll 
have no trouble convincing those involved in the 
scientific disciplines, students, teachers and 
business people that the FARAD 807 and the 
FARAD 808 represent excellent value. They both 


operate from rechargeable long-life nickel 
cadmium batteries and all three carry a 12 
months manufacturer’s guarantee. Instruction 
booklet with every machine. 


Farad Mini II 

Ideal for the calculating person 


What fun you are going to have with this cleverly 
designed little calculator. It fits snugly into your 
pocket and neatly into the palm of your hand It will 
do almost everything you want it to The features 
include 8 digit red display, floating decimal point 
percentage key, true credit balance (minus sign)', 
counting facility, clear key, clear entry key, algebraic 
logic, division and multiplication keys There’s an¬ 
other cute little idea which helps save the batteries. 
If you accidentally leave the Mini switched on or you 
don t press the keys for 15 seconds, it automatically 
cuts off Press button D and you’re in business 
again An instruction book is supplied and the unit 
is encased in a charming cover 



$17.65 


POST FREE 


Farad 807 
JUNIOR ELECTRONIC SLIDE RULE 
Ideal for the businessman and student 

Features include:' • Large green 8 digit display • 
Wide viewing angle • Tilted display • Soft touch 
keyboard • Auto power-on clearing • Selectable full 
floating, four or two decimal round off, or dollar 
mode operation • Arithmetic mixed chain and 
repeat chain calculations • Automatic constant on 
multiplication and division operations • Negative 
number, positive and negative overflow, memory and 
low battery indications • Raising to positive and 
negative powers (whole numbers) plus squares, 
square roots and reciprocals • Percentage mark up 
discount and percentage of calculations • Full 
access memory including algebraic calculation and 
negative and positive accumulation • Memory 
overflow protection • Charger/adaptor included • 
Rechargeable batteries included. 

Capacity: 8 digits maximum for data entry. 16 digit 
maximum for results displaying 8 most significant 
figures. Power: DC by two Nicad rechargeable 
batteries, AC by adaptor/charger unit. Power Con- 
Approx. .30 watt. Dimensions: Approx 
Width 85 mm. Length 155 mm. Height 27 mm 
Weight: Approx. 210 gm with batteries 


$44.85 


POST FREE 



Farad 808 
SENIOR ELECTRONIC SLIDE RULE 
Ideal for the scientific disciplines 
and advanced students 

Features include: Large green 8 digit display • Wide 
viewing angle • Tilted display • Soft-touch keyboard 
• Automatic power-on clearing • Full floating 
decimal point • Trig, inverse trig, logs, anti-logs, 
exponential, power, reciprocal, square root and pi 
functions • Deg or radian mode • Arithmetic, mixed 
chain and repeat chain calculations • Automatic 
constant on all four arithmetic operations « 
Negative number positive and negative overflow 
function, low battery and erroneous operation indi¬ 
cations • Full access memory including algebraic 
calculation and accumulation • Memory overflow 
protection • Charger/adaptor included • Recharge¬ 
able batteries included. 

Capacity: Arithmetic Operations: 8 digit maximum 
tor data entry. 16 digit maximum for results dis¬ 
playing 8 most significant figures. Scientific func¬ 
tions: 8 digits maximum for entry. 8 digits maximum 
for results, with the sixth most significant digit 
accurate to plus or minus 1 or better. Power: DC by 
two Nicad rechargeable batteries. AC by adapt- 
or/ charg er unit. Power Consumption: Approx 0 35 
watt. Dimensions: Approx. Width 85 mm. Length 
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•••••... (Name of University or 
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it is worthwhile considering the environ¬ 
ment in which a radar intruder detector 
will operate, and those signals which will 
indicate an intruder. 

At first consideration, it would seem 
that the amplifier pass band should be 
centred on about 150Hz as this is the 
Doppler frequency generated by a 
medium walking pace of about 2 
metres/sec (4MPH). However, when one 
looks more closely at the process of 
walking it is found that due to the hesi¬ 
tant movements of legs and arms, and 
swaying of the upper body, the actual 
Doppler spectrum is centred around 
50Hz for a man walking slowly towards 
or away from the transmitter. This figure 
is reduced to around 10Hz for similar 
movement across the radar beam. In 
both cases, the frequency spectrum ex¬ 
tends right down to a couple of Hertz. 

Looking next at the sources of inter¬ 
ference, one finds that the lower fre¬ 
quency limit is set by the 1/f noise gen¬ 
erated in the mixer diode and preampli¬ 
fier. Despite efforts to reduce this inter¬ 
ference by special selection of mixer 
diodes to have low 1/f noise close to 
the carrier frequency (BAV46), and the 
use of low noise transistors (BC109), it 
has been found desirable to limit the low 
frequency response to about 5Hz. 


Turning to the higher frequencies, the 
first major system problem occurs at 
50Hz due to gas discharge lamps 
(fluorescent lights etc). Although their 
major effect is at 100Hz, due to asym¬ 
metrical conduction, they also cause 
50Hz signals. Most practical intruder 
alarms contain circuitry to suppress 50Hz 
and 100Hz RF interference. Perhaps the 
simplest system is a low pass filter with 
a cut-off frequency below 50Hz. How¬ 
ever, twin-T filters and complex digital 
filters are also in use. 

It is also necessary to provide some 
means of controlling the range of a radar 
protection system, and the most com¬ 
mon method is a simple gain control on 
the preamplifier. This method relies on 
the fact that the transmitted and reflected 
signals are each attenuated by 20dB for 
a 10 times increase in path length. A 
simple detector system also incorporates 
a level control to render it insensitive to 
small objects such as flying insects, etc. 

In order to illustrate just how effective 
simple signal processing techniques can 
be, Philips Elcoma built up a 
demonstration unit according to the cir¬ 
cuit depicted in Fig. 2. This circuit con¬ 
tains the recommended Gunn diode feed 
circuit together with a very effective 
preamplifier, but has only low pass filter¬ 


ing plus level detection to initiate the 
alarm. Range control uses the simplest 
method, i.e., gain control. 

As such, the design presented here was 
not originally intended as a practical 
proposition, although the prototype ap¬ 
pears to function quite well within its 
design limitations. A practical intruder 
alarm device would probably require 
battery operation, and would certainly 
require a more effective alarm system 
than the Sonalert device used here. 
However, the basic circuitry is presented, 
and individual constructors are free to 
experiment along these lines. We turn 
now to the circuit details. 

DC bias for the Gunn diode is obtained 
from a sample voltage regulator based 
on a zener reference diode. A 0.01 uF 
capacitor is connected close to the +7V 
Gunn diode terminal and the earth ter¬ 
minal to suppress parasitic oscillations in 
the supply circuit. ' 

A small amount of DC bias is also 
applied to the mixer diode, in order to 
increase its sensitivity as a mixer. The 
total bias under which the mixer operates 
is 42uA, which is the sum of the applied 
bias (35uA) and the bias from the cou¬ 
pled local oscillator supply (7uA). 

Output from the mixer diode is fed 
into the emitter of a BC109 transistor 
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PATTERN GENERATOR 
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For immediate delivery,contact: 
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Philips Scientific & Industrial Equipment 
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At top is an interior view of the microwave intruder alarm. Fig. 3 (above left) and 
Fig. 4 (above right) are polar diagrams depicting the free space radiation patterns 
of the 14dB gain antenna and the 5dB gain antenna respectively. 


preamplifier stage operating in common 
base configuration and providing a gain 
of 100. This stage is direct coupled to 
a Philips TBA221 (equivalent to 741) 
operational amplifier, the gain of which 
can be varied from 10 to 200 times by 
means of a 22k trimpot. 

From here the signal is fed to a fifth 
order Chebyshev low pass active filter 
(% TCA220) with nominal unity gain in 
the pass band, 3dB attenuation at 25Hz, 
and 50dB attenuation at 50Hz. The filter 
values were taken from the design tables 
for the TCA220 triple operational 
amplifier. 

The remaining amplifier in the TCA220 
is used as a simple level detector with 
monostable action and a hold time of 
about 3 seconds. As shown in the circuit, 
this amplifier is used to drive a LED and 
a Sonalert alarm device. 

Because the demonstration unit is 
mains operated, a negative supply rail 
was included to simplify 1C biasing. 
However, a practical unit would probably 
need to operate from a single 12V battery 
supply rail, and may need artificial centre 
point generation to bias the filter 1C. 
Negative supply rail voltage in the de¬ 
monstration unit is of the order of —10V. 

The prototype unit was constructed on 
Veroboard and mounted in a standard 
diecast metal case as pictured. Construc¬ 
tional details are left to individual con¬ 
structors, as are the power supply details 
and any circuit modification required for 
a more practical alarm system. 

In practice, the demonstration unit has 
an adjustable range of between 2 and 
9 metres, which agrees quite well with 
the theoretically calculated values. 
Greater range is best obtained by means 
of higher gain antennas, although this 
could also be achieved by increasing the 
amplifier gain. The theoretical range limit 
which gives a 20dB signal-to-noise ratio 
Doppler signal is around 15 metres when 
using the 5dB gain aerial supplied with 
the CL8960. 

Designs are available for a 14dB gain 
antenna which provides an approximate 
three fold increase in range at the ex¬ 
pense of a narrower beam angle. Beam 
dimensions are about 60 x 60° when 
using the 5dB antenna supplied, and 
about 50° x 24° when using a 14dB gain 
antenna. Polar diagrams of the free space 
radiation pattern for these two antennas 
are shown in Figs 3 & 4. 

If, for environmental reasons, it is con¬ 
sidered desirable to cover the antenna 
aperture, it is recommended that a thin 
plastic material (approximately 0.25 mm 
thick) be fixed to the metal plate with 
adhesive. Note however that this will 
result in an increase in the level of refer¬ 
ence signal fed to the mixer from the 
Gunn diode, increasing the mixer bias 
current to approximately 60u A. The result 
will be an increase in AF output voltage 
for a given target, accompanied by a 
degradation in the signal-to-noise ratio. 
This should be acceptable for most 


applications. 

The use of other materials in this role 
will only serve to further degrade the 
signal-to-noise ratio and upset the 
operating conditions of the module. 
Their use should therefore be strictly 
avoided. 

The intruder alarm unit described in 
the preceding paragraphs is intended to 
illustrate just one possible area of appli¬ 
cation for the CL8960 radar module. As 
indicated in the introductory paragraphs, 
a range of other possible applications 


exists'. To recapitulate briefly, these in¬ 
clude speed measurement, range mea¬ 
surement, vibration measurement, and 
process control. Extension of the range 
measurement principle, to provide a 
measurement of range from two discrete 
modules appropriately located, can pro¬ 
vide target location information. 

However, it is beyond the scope of 
this article to give detailed design criteria 
for these application areas. Circuit details 
are left to those constructors possessing 
the necessary design experience. 
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The Serviceman 




How to win friends—and lose money! 


The ideal job for a serviceman is one which makes him look good, 
takes a minimum of time to complete and shows a tidy profit at the 
end. This month, by way of a diversion, I recount two situations which, 
between them, produced a red face, hours of talking and circuit tracing 
and not a cent of income! 


The "red face" situation was a purely 
domestic one which will serve to dem¬ 
onstrate that your serviceman is a mere 
mortal, with a full share of human and 
technical frailties! 

I had just settled down for the evening 
when Mrs. Serviceman remembered that 
her vacuum cleaner had come to a sud¬ 
den halt that afternoon. 

Frankly, I didn't find much pleasure in 
the request. Like most husbands, I have 
to work up enthusiasm for odd jobs— 
ponder the problems for a couple of 
weeks, waiting for an occasion when I'd 
rather potter in the workshop than go 
visiting! 

The last thing I felt like doing on the 
particular evening was to methodically 
collect all the necessary tools to take the 
offending appliance apart and possibly 
finish up by almost reconditioning it. 

So I grabbed the only two items of 
servicing equipment. I could see within 
reach: a high resistance multimeter and 
a screwdriver. Everything else was in the 
"shop", locked up for the night. 

Thus equipped, I turned the cleaner 
over on its back and, with the screw¬ 
driver, removed the bottom cover to 
expose the wiring and the foot-operated 
on-off switch. 

I plugged the cleaner into the power 
point, turned it on and reached for the 
multimeter. Flicking around to the high 
voltage AC range, I measured across the 
incoming mains leads, which terminated 
at an insulating block. To my disappoint¬ 
ment I got a quarter-scale reading-250V 
on the 1000V AC range. 

Curses! I had hoped that the trouble 
would simply be an open power lead. 

Next step was to check at the foot- 
operated switch. On one side I could 
measure volts; on the other side there 
were none, no matter how many times 
I operated the switch. 

Curses again! I was faced with a faulty 
switch, which I couldn't replace on the 
spot because it was a special type. 
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Just to make sure of things, I took one 
of the multimeter test leads and, using 
it as a jumper, bridged the contacts of 
the faulty switch. 

The cleaner motor should have spun 
into life, but it didn't. What the heck was 
going on? 

Somewhat dubious about my sanity, 
I replaced the lead in the multimeter and 
checked the incoming voltage again. 
There it was on the block and there it 
was on the switch. 

Until I clicked the switch, that is, and 
it disappeared from the active side as 
well! Now I was really mad. 

Then the cent dropped. 

I looked at the meter. It wasn't set on 
the 1000V scale and it wasn't reading 
250V AC at all. It had just happened that 
the pointer came to quarter-scale and I 
had read it as 250V without really think¬ 
ing. My human frailty was showing. 

The meter was really set on the 250V 
scale and the pointer had been indicating 
about 80V. 

Silently acknowledging myself as a 
dumb cluck, I reached up and pulled the 
plug from the power socket. When I 
hooked the screw driver under one of 
the active leads and pulled, it 
"stretched", or at least the rubber insula¬ 
tion did. The wire was broken in the most 
obvious place, just as it looped into the 
power plug. 

Why the 80VAC reading? 

Simply because there was enough 
capacitive coupling across the break to 
provide the very small amount of current 
necessary to deflect the multimeter. 

Remember that I said it was a high 
resistance type? 

The meter showed a reading whilever 
there was nothing else across the flex. 
The moment I closed the footswitch and 
connected the motor across the flex, the 
voltage disappeared. 

The moral is simple: Next time you 
have to check an appliance, do it prop¬ 


erly. Either use a lower resistance volt¬ 
meter or disconnect the appliance from 
the mains together and trace things 
through by measuring continuity and re¬ 
sistance. I have yet to see a stray capaci¬ 
tive path big enough to trick a DC 
measurement! 

Red face? Well, it was a private sensa¬ 
tion. I must have looked every inch a 
professional as I prodded around inside 
the cleaner with a multimeter and a puz¬ 
zled frown. Why admit that I could have 
done the job much faster if I'd simply 
used the screwdriver in the first place 
to check the plug! 

Perhaps the second story makes up 
for it, in a way, because I was able to 
correct an obscure fault without ever 
laying a hand on the equipment con¬ 
cerned. But the episode was notable for 
the time it took, and its lack of financial 
yield! 

It began when a friend bought an 
electronic organ, of which he was duly 
proud. I gather that it was a slightly age¬ 
ing design, but a good one, and he felt 
that he had got more than his money's 
worth. 

But, one day, he expressed to me the 
conviction that the bass pedals seemed 
to be losing some of their punch. He had 
to advance the pedal volume control 
more to get the same level and, in addi¬ 
tion, the response of the pedals seemed 
to be "a bit sluggish". Could I pop in 
and have a look at it some time? 

Frankly, I needed to "pop in and have 
a look" about as much as I needed the 
usual hole in the head. I could imagine 
that, by the time I had picked my way 
through the circuit, found out how it all 
worked and where it was located in the 
organ, and then tried to work out what 
might be wrong, it would have been time 
for next morning's breakfast! 

So I didn't encourage the idea, and 
weeks went by with my friend still pre¬ 
sumably unhappy with his bass pedals. 

It must have been months later that 
he made the next relevant observation: 

"Funny about that organ, but the bass 
seems okay again; just like it was when 
I bought the organ." 

I gave a grateful grunt of satisfaction, 
though without too much conviction. I 
have been much too long in the elec¬ 
tronics game to be easily convinced by 
faults that cure themselves. 

And, sure enough, some months later, 
he was back on the old theme: the bass 
seemed down in level and sluggish, just 
as it had been on the previous occasion. 
Another "funny thing": he had noticed 
that it seemed normal enough at first 
switch-on, but deteriorated within the 
first few minutes of playing. It was a new 
piece of information and it gave me a 
possible clue. 

I asked: "Does the organ use ger¬ 
manium transistors?" 

"Transistors, yes. Germanium, I 
wouldn't know. Why do you ask?" 


















I explained that it could be a tempera¬ 
ture effect, since germanium transistors 
in particular tend to change their charac¬ 
teristics with rising temperature. 

And, as we chatted, we realised that 
he had bought the organ in the winter 
season. When he first noticed the loss 
of bass, it would almost certainly have 
been summer. Then it came right 
again—next winter—and now it was start¬ 
ing to misbehave as the warmer weather 
set in. 

I felt quite proud of my powers of 
deduction, and even offered to have a 
look at the circuit and see whether I 
could pick out the offending stage. 

At this point my friend suggested that 
the circuit might be "a bit complicated". 
He pointed out that, when you pressed 
a bass pedal, the organ played that note. 
But it had a "pedal sustain" system that 
would keep the note playing for a while 
after you took your foot off the pedal. 
But if you played another pedal shortly 
afterwards, it would cut the note that was 
being sustained, play the new note and 
sustain that! 

Anyway next morning, over a cup of 
tea, I decided to take a quick look at 
the circuit, which he had dropped in. 

Quick look indeed! There were mul¬ 
tiple contacts to select notes, to bias 
transistors on, and bias transistors off; 
flip-flop frequency dividers, time con¬ 
stant circuits, and so on. You name it, 
it was there. Even the biasing arrange¬ 
ments of the transistors seemed com¬ 
pletely crazy. So I gave it away until late 
that evening when Mrs Serviceman and 
the kids were safely in bed. 

This circuit wasn't going to beat me 
if it took me till midnight to work it out. 
And it did just that! 

Laboriously I figured out what would 
happen to this transistor and that as any 
given bass pedal was depressed, and 
released. I worked out the sustain cir¬ 
cuit—a charged capacitor which kept a 
transistor gated on for a while, unless you 
depressed another pedal and discharged 
it abruptly. 

And the queer bias? I realised that the 
pedal circuit was being fed with square 
waves from the generators in the main 
body of the instrument. The pedal cir¬ 
cuitry simply had to pass a square wave 
of the required frequency, to be filtered 
or "voiced" later. The transistors there¬ 
fore didn't need to operate as linear 
amplifiers. If they were overdriven and 
tended to square the already square 
wave input, what did it matter? 

In fact, this realisation exonerated most 
of the circuitry from possible blame in 
regard to the changing signal level. The 
pedals were certainly selecting the right 
note and, in due course, it passed 
through a series of flip-flop frequency 
dividers to produce the necessary 4', 8' 
and 16' tones. 

And, flip-flops heing what they are, the 
output would be unlikely to vary unless 
with a variation in the supply volt- 
age-and this could readily be checked. 


But wait: Following the signals through, | 

I realised that they did pass through one 
final stage which was subject to the key¬ 
ing or gating bias. 

And here I struck oil. As I looked at 
the circuit, I realised that the gated tran¬ 
sistor was virtually the bottom half of a 
signal voltage divider. When the transis¬ 
tor was turned on, and bottomed, vir¬ 
tually no signal would get through. When 
the bias was removed, and the transistor 
ceased to conduct, the divider would 
pass most of the signal to the amplifier. 

What if that very obviously germanium 
transistor warmed up? Well, with zero 
bias, it would still conduct to some extent 
and attenuate the signal. And it could also 
have an effect on some of the time-con¬ 
stant skullduggery that was associated 
with it. 

So, as the clock struck midnight, I 
reckoned I had found the culprit. 

I was tempted to ring my friend there 
and then, as some kind of rough justice, 
but charity prevailed. Instead, I rang him 
next day and explained my theory, sug¬ 
gesting that he locate the particular cir¬ 
cuit board and, if possible, the particular 
transistor. He could then put a weight 
on a bass note, wait till it faded down, 
and direct air from a fan on the board 
to see what happened. 

In fact, I offered to lend him an output 
meter, if he called round, so that he 
wouldn't have to rely on his ears. 

So it was, equipped with an output 
meter and a household fan, he duly at¬ 
tacked the job. 

And with success! 

He rang me later to say that, with the 
back off the organ and the fan playing 
on the board, the bass remained steady. 

In fact, the circuitry was so sensitive 
that, even a finger resting on the metal 
can of the particular transistor would 
keep it cool enough to maintain the bass 
level. Yes even a warm finger! 

The blade of a screwdriver had the 
same effect. What could he do to avoid 
the necessity^ for using a fan, or a finger 
or a screwdriver? 

So, over the phone, I told him how 
to fashion a springy heat sink which he 
could clip on to the offending transistor, 
taking care that it did not contact any 
other part of the circuit. This he did-and 
played happily on the organ through the 
rest of the summer. 

In fact, I gather that the word has since 
got around to owners of similar organs. 
It must have been a quite marginal effect, 
because some of them suffered with it 
to some extent, others not at all. It was 
all a matter of residual leakage of typical 
germanium transistors in the Australian 
summer. 

But, apparently, the little heat sink did 
the trick in all cases. 

So there you are: a "remote" service 
job that took a couple of years to com¬ 
plete and made happy the owners of at 
least three electronic organs. 

And my reward? A grateful friend and 
no "bread"! ® 
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Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand¬ 
ing industry. 

Advancement in this modem 
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basic principles and applications. 
You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor¬ 
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A full ASCII-type input 
keyboard for EDUC-8 


Continuing the description of suitable peripheral devices to interface with 
his EDUC-8 microcomputer project, the author here gives details of a 
full alphanumeric input keyboard unit. The logic is capable of fully encod¬ 
ing all 128 characters of the standard 7-bit ASCII code. 

by JAMIESON ROWE 


Although the simple 1 6-key input keyboard 
unit described earlier is likely to be adequate 
for many purposes, there will no doubt be some 
constructors who will want to provide their 
EDUC-8 microcomputer with a full type¬ 
writer-style keyboard unit. Apart from offering 
increased communication flexibility and con¬ 
venience, a full keyboard also allows you to 
work with programs requiring full alphanumeric 
input, such as symbolic editors, assemblers and 
compilers. 

With this in mind I have developed a design 
for a full ASCII-type input keyboard, which will 
be described here. 

The logic circuit has been designed to work 
with any keyboard assembly having the re¬ 
quired number of switches, providing these can 
be used as SPST or "form A" switches (nor¬ 
mally open, but closed when the key is pressed). 
The switches need not be bounceless, as the 
logic will cope with any normal amount of 
contact bounce. 

I have built up the design and checked it 
out with a surplus keyboard switch assembly, 
typical of the type available in obsolete key¬ 
punch equipment. This type of keyboard is likely 
to be that most accessible to you, at reasonable 
cost. Providing the switch contacts are in 
reasonable condition, such a keyboard should 
be quite suitable, although most will need a 
thorough dusting, lubrication and treatment 
with contact cleaning fluid before use. 

You can, of course, elect to wire up the 
keyboard using a new keyswitch assembly, of 
which a number are available—at an appro¬ 
priate price. For example General Electronic 
Services (99 Alexander St, Crows Nest, NSW 


2065) can supply a 56-key keyboard assembly 
made by Mechanical Enterprises, Inc., of Vir¬ 
ginia. Designated type AA-L2-R2, it has gold 
contacts, an 8-keylength space bar, and two 
1 Vh-keyldngth shift keys. The price is approxi¬ 
mately $ 1 30. 

A new keyswitch assembly will undoubtedly 
give you a better looking keyboard, and ultima¬ 
tely greater reliability. However, as the cost of 
a surplus keyboard is unlikely to cost you more 
than about $ 10-20, there is a considerable cost 
incentive in "making do" with one of these. 

The keyboard unit shown in the pictures is 
from the same surplus keypunch station which 
provided the Welmec reader and punch units 
previously described. It is fairly typical of the 
sort of keyboard switch assembly you are likely 
to obtain from such sources, solid in construc¬ 
tion and still quite serviceable despite many 
years of work. 

The keyboard logic presented here is capable 
of encoding all 1 28 characters of the standard 
7-bit ASCII code, in contrast with some of the 
alphanumeric keyboard designs published el¬ 
sewhere. In addition, the logic incorporates 
reverse shift mode encoding, for those keys 
where this is normally used. 

Incidentally, if you've forgotten what the 
acronym "ASCII" stands for, it is the American 
Standard Code for Information Interchange. 

For the benefit of those not too familiar with 
the ASCII code, it is shown in Table 1. As you 
can see, the 128 characters are arranged in 
eight columns, each column having 1 6 rows. 
The 1 6 row positions are defined by the four 
least significant bits of the code, bits 0-3, while 
the three remaining bits are used to define the 


columns. Each one of the 128 character cells 
in the array is therefore defined by a unique 
combination of the 7 encoding bits. 

Columns 2, 3, 4 and 5 comprise the printing 
characters normally used on teletypewriters and 
printers (such as the Philips 60SR printer, for 
example). These columns include all of the 
upper-case alphabetic symbols, the decimal 
numerals, and all of the commonly used punc¬ 
tuation marks. The 64 characters concerned are 
often considered as a distinct sub-set of the 
full 128-character code, known as "6-bit 
ASCII". 

As far as keyboards are concerned, the 
characters in columns 4 and 5 are normally 
provided with keys of their own, while those 
of columns 2 and 3 are usually arranged to 
share common keys, with a "shift" key used 
to change the encoding and distinguish be¬ 
tween one column and the other. Usually the 
characters in column 3 are the "normal" 
characters for these keys, and those in column 
2 the "shift" characters—except for the 
character pairs in rows 12, 13, 14 and 15 
These usually follow the reverse convention, 
with comma, minus, fullstop and oblique the 
"normal" characters and their corresponding 
characters the "shift" equivalents. 

This special treatment of the four keys con¬ 
cerned tends to complicate the logic, as we will 
see shortly. However it has apparently become 
standard because of the greater use normally 
given to the four characters in column 2, com¬ 
pared with those in column 3. It would be a 
nuisance having to press the shift key every 
time one wanted a comma or fullstop, for 
example. 

Columns 6 and 7 of the table comprise the 
lower case alphabet and some infrequently used 
symbols and control codes. Many keyboards 
do not provide for these codes to be generated, 
apart from "del" (delete or rubout) and perhaps 
"alt mode". This is because lower case charac¬ 
ters are not necessary in most communication, 
and are not even available on many printers. For 



At left is the prototype keyboard unit, which is built 
inside the case of a surplus keypunch keyboard. The 
view above shows the logic board, mounted on the 
bottom plate of the case. 
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TABLE 1 : ASCII CHARACTER CODE 
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Above is a table showing the 128 characters I 11 i 

of the 7-bit ASCII code, with their coding. At | 0EL || 1 || 2 

right is the standard keyboard format used for 
this code. 


the same reason it is usual for the upper case 
characters to be the "normal" characters, with 
the lower case characters in columns 6 and 
7 encoded by using the shift key—just the 
opposite of the convention used with type¬ 
writers. 

The characters in the remaining two columns, 
columns 0 and 1, are known as the non-printing 
or "control" characters. These are used to 
indicate changes in encoding mode, to control 
printer formatting, and for other facilities which 
may need to be controlled by "transparent" 
character codes—distinguishable from printing 
characters. 

Generally most of the codes in columns 0 
and 1 are generated using a "control" key, 
which acts rather like a second shift key. Any 
desired code in column 0 is generated by 
. pressing the control key in conjunction with 
the key in column 4 corresponding to the de¬ 
sired row code. Thus "form feed" may be 
generated by pressing ' control'' and "L". while 
"horizontal tab" is equivalent to control-1. 

In some cases special keys are provided for 
column 0 character codes, because they are 
used fairly frequently. This is generally done 
for "carriage return", "line feed", "back 
space" and "bell"—the last of these being used 
to activate the signalling bell of a teletypewriter. 

The codes in column 1 are normally gen¬ 
erated by using the control key in conjunction 
with the keys for columns 3/2, although some 
teletypewriters provide a special key for 
"escape". 

Note that the characters in the ASCII code 
are not completely rigid, with certain codes 


3 


HI 

m 

Ul 

hi 

hi 

hi 

hi 

— if ~ 

l-ll 

hi 

i r 

IMr 1 

■—ir —i. 


W 


u I 


@ 


c I - 


CTRL I 

I A ] 

l S 

I D 

I F 

l G 

1 « 

| J 

1 K 

h 

I! + 

ii « 

il * 

IN 

j LF | 


*1 

C ll 

hi 

0 II 

N | 

M || 

< |i 

* 

> j 

9 11 

/ II 

SHIFT j 



being used to represent two different characters 
on occasion. Thus the character in row 3 of 
column 2 is generally the "number" sign on 
American equipment, but the "pound sign on 
machines of UK origin. Similarly the code in 
row 13 of column 7 is sometimes used to 
represent "wiggly closing bracket", and some¬ 
times the non-printing control key "alt mode". 

All of the character codes shown in the table 
may be generated using the logic circuit which 
will now be described. As many special keys 
as desired may be used to generate column 
0 and 1 codes, depending upon the number 
of keys available on the keyboard you use. The 
remaining codes may be generated using the 
control key. Similarly the shift key may be used 
to generate the characters in columns 6 and 
7, although "del" may be provided with a 
Special key if you so desire. 

As you can see from the circuit diagram, the 
main alphanumeric keyswitches are wired in 
an array, whose rows and columns correspond 
to those of columns 2, 3, 4 and 5 of Table 
1. There are 16 "row" keylines, and three 
"column" keylines—two of which correspond 
directly to columns 4 and 5 of the table, while 
the last corresponds to both columns 2 and 
3 (which use common keys). 


At the heart of the encoding logic is an 1C 
specially designed to perform keyboard encod¬ 
ing. This is the HD-0165, made by Harris 
Semiconductor in the USA. It is available on 
order through your usual parts supplier, from 
the local agents for Harris, Cema Distributors 
Pty Ltd of 21 Chandos Street, Crows Nest, NSW 
2065. At the time of writing it costs about $9, 
but performs a job which would otherwise 
involve many diodes, transistors and ICs. 

The HD-0165 is a 16-line to 4-line binary 
encoder, which also generates both a "strobe 
or "key pressed" signal and a "rollover or 
"more than one key pressed" signal. 

As you can see from the circuit, the H D-01 6 5 
is used to perform the basic encoding of the 
four least significant bits. As this corresponds 
to the row encoding for Table 1, its 16 inputs 
accordingly connect to the 16"row" keylines 
of the keyswitch array. 

Encoding of the remaining three bits of the 
ASCII code is performed by the logic circuitry 
involving gates G6, G7, G1 0-1 2, and inverters 
11-6, using signals derived from the "column" 
keylines. The actual column keyline signals are 
generated by PNP transistors T1, T2 and T3. 
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EDUC-8 computer 


These are wired so that when any of the keys 
in the associated keyline is pressed, the result¬ 
ing input current drawn by the H D-01 6 5 passes 
through the base-emitter junction, turning the 
transistor on. 

Further logic signals are generated by the 
"shift" keyswitch, and the "control" keyswitch. 
Special keys such as "carriage return", "line 
feed" (LF), "back space" and "bell" are 
arranged to have the same effect as if the control 
key were pressed along with the corresponding 
column 4 alphabetic key, by means of diodes 
D3-D10. Thus D3 and D4 ensure that the 
carriage return key generates the "control" and 
"M" signals, as well as causing T3 to conduct. 

As the "space bar" key is equivalent to 
"shift-0", diodes D1 and D2 are used to achieve 
a similar result when this key is pressed. Here 
the key causes activation of the "0" input of 
the HD-01 65, generation of the "shift" signal, 
and conduction of T1— all three of which are 
needed to achieve the same result as shifted 
zero. 

The actual encoding for bit 4 is generated 
at the commoned outputs of gate G6 and in¬ 
verter 13. These are both open-collector ele¬ 
ments, with their outputs tied together to 
achieve a wired-OR function. Similarly the bit 
5 encoding is generated at the commoned 
outputs of G7-I4, and the bit 6 encoding at 
the commoned outputs of 15-16. 

The inputs of these elements are fed with 
the column keyline logic signals from T1, T2 
and T3 together with the control and shift 
keyline signals, to achieve the correct encoding. 
For example 14 is fed with the control keyline 
signal, to ensure that bit 5 is false (0) whenever 
the control keyline is activated—corresponding 
to a column 0 or 1 character. Gate G7 is fed 
with the inverted shift keyline signal from II, 
together with a wired-OR combination of the 
column 4 and 5 keyline signals from T3 and 
T2, so that bit 5 is again made false whenever 
a column 4 or 5 key is pressed without the 
shift key. 

Similarly 15 and 16 are fed with the column 
2/3 keyline signal from T1, and the control 
keyline signal, respectively, which ensures that 
bit 6 is false whenever a key or key combination 
corresponding to a character in columns 0, 1, 

2 or 3. 

Inverter 13 is fed with the column 4 keyline 
signal from transistor T3. As columns 0 and 
7 are equivalent to column 4 characters com¬ 
bined with either the control or shift keys, this 
automatically ensures that bit 4 is always false 
for all column 0, 4 and 7 characters. 

The signals fed to gate G6 are used to obtain 
the correct bit 4 encoding for columns 2 and 
3. Because of the inverted shift mode operation 
of the row 12, 13, 14 and 15 keys, this is 
a little more complex than it might otherwise 
be. What must occur is that for the rows 0-11 
keys, bit 4 must be false when the shift key 
is pressed, while for the rows 12-15 keys bit 
4 must be false if the shift key is NOT pressed. 

This is achieved by using gate G9 to monitpr 
the bit 2 and bit 3 outputs from the HD-01 65, 
so that its output is low whenever both these 


Shown opposite is the complete circuit of the 
ASCII keyboard encoder. Encoding of the 4-bit 
row address portion of the code is performed 
by the Harris HD-0165 16-line to 4-bit encoder 
1C, at top centre. 
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27MC ACM A IS 

for boat or base station 


36 GROUND 
PLANE ANTENNA 

High efficiency Ground 
Plane Antenna for CB base 
station. All aluminium con¬ 
struction. Accepts PL-259 
connector. Solid aluminium 
108 inch heat-treated ra- 
dialsand radiator. Elements 
supplied in two. 54 inch 
lengths joined by threaded 
coupling nuts. Radial droop 
for 50 ohm match. Accepts 
1 -Va inch tubing and PL-259 
connector. 

Frequency 
range: 

Impedance: 

VSWR: 

Weight: 

Wave 


GPV BASE LOADED VERTICAL 
GROUND PLANE ANTENNA 

A ruggedly constructed low-cost high perform¬ 
ance vertically polarized, omni-directional base 
station antenna. It develops transmitting gain 
of 3.8 dB through pattern compression and a 
lowered angle of radiation along with improved 
signal-to-noise ratio. The matching stub places 
it at DC ground potential which substantially 
lowers the residual noise level and results in 
gains as high as 19 dB in signal-to-noise ratio. 


Gain: 

VSWR. 



3.8 dB 

(at resonance) 
1.25:1 

Coaxial Feed¬ 
line: 52 ohms 

Omni-directional 
Pattern 

Overall Height: 212 inch 

$49.50 h 


Diameter of 
Radiator. 
Mast Bracket 
Accepts: 

Weight: 

Full 1/2 Wave 


1-1/2 inch to 
1-7/16 inch 

up to 

1-5/8 inch 
5.5 lbs 


TRUNK MOUNT WHIP 

Solid fiberglass whip extremely tough. 
Centre loading wound on whip—covered 
with black abrasion-resistant Thermofit 
tubing. Flat VSWR across the band 
excellent performance. Includes trunk 
lid mount. Cable & PL 259 plug re¬ 
moved in seconds. 

Frequency: 27 MHz 

Only 48.5" high 
Weight: 1.0 lbs 

VSWR: less than 1.5:1 


CAR BUMPER 
WHIPASSEMBLY 

Heavy duty 102" whip for 
rugged terrain. Spring shock 
mount & swivel ball joint. 
Fits to bumper bar. 


$ 28.00 



BASE 

LOADED ON SPRING 

Base loaded antenna with attrac¬ 
tive grey jacket and chrome fit¬ 
tings. Stainless steel whip with 
adaptor that provides for 1-1 /4" 
fine tuning adjustment. A stainless 
steel spring protects against 
shock. Antenna easily snaps into 
"Quick-Grip" mount. Solderless 
lead connection at antenna. 
PL-259 at set end of coaxial cable. 
Only 46" high. 


d 


Frequency: 

VSWR: 

Impedance: 

Weight: 

$29.50 

E 


27MHz 
less than 
1.5:1 
50 ohms 
1.7 lbs 


BASE LOADED 
CLIP ON WHIP 

This short 20" whip fits trans¬ 
ceivers with 9/16" or 3/8" 
aerials. Simply slips over closed 
aerial stub-base loading coil 
gives excellent performance. 

D 


SPECIALS 

$12.00 

FIBREGLASS AERIALS 

Centre loaded whip ABT 58" 
with deck mount 

$25.00 

Helical Wound ABT 72" with 
deck mount 

$35.00 


CENTRE LOADED AERIALS 

Short on size, but not on signall Just 20 
inches long. Includes centre loading coil, 
stainless steel spring and beautiful black 
phenolic base on the new "Quick Grip" 
mount. Solderless lead connection with a 
PL-259 connector at set end of coaxial 

cable $19.50 

AS ABOVE 

The gutter clip CB mobile antenna designed 
to mount on rain gutter of any automobile. 
Features no hole installation. All antenna 
parts chrome plated brass or stainless steel. 
Gutter clamp zinc plated. IncludesRG 58/U 
cable and PL-259 connector. (No Spring) 

LIKE A $17.50 

But has swivel ball joint & screw through 
mount. $24 




TRUNK LID MOUNT 

For mounting any of our mo¬ 
bile aerials without drilling 
holes in your car. Removed 
or fitted in seconds, also gutter 
grip version. 

Trunk $10 

Gutter $12 

Gutter D/Lux $16 
J 


FREIGHT & PACKING 

ITEMSA.B.C.D.&J 
ITEMS E & F $3.00 

ITEMS I.G. & H $5.00 


sens SHAucy iiSJS?• 
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EDUC-8 computer 


bits are high — signifying a row 12, 13, 14 
or 1 5 character. This signal and its complement 
are then gated with the shift signal and its 
complement, by gates GIO and G11. The 
outputs of these gates are then combined by 
G12, performing an OR function. Finally G5 
gates the resulting logic signal with the column 
2/3 keyline signal from T1. If you trace all 
this through, you'll find that it does the required 
job. Monostable elements M1 and M2 are used 
to generate a clean "key pressed" signal from 
the strobe (L) and N-key-rollover (L) outputs of 
the HD-0165. In the configuration shown, they 
both suppress key contact bounce, and also 
prevent encoding errors due to accidental 
pressing of more than one key. 

Gate G5 is an open-collector element, used 
as an inverter for the HD-01 65's strobe (L) 
signal. When a single key is pressed, the output 
of G5 thus goes high, and carries with it the 
trigger input of monostable Ml. Ml thus trig¬ 
gers, and its ouput goes high for a period of 
approximately 20ms. This interval is set by the 
2.uF capacitor and 1 5k resistor, with diode D1 2 
used to compensate for possible capacitor leak¬ 
age. The 20ms delay is to allow for keyswitch 
contact bounce to die away, before further 
events are initiated. 

The Q output of Ml is connected to the 
complementary trigger input of monostable 
M2, so that when the output of Ml falls back 
to the low state at the end of the 20ms delay, 
M2 is normally triggered — producing a clean 
"key pressed" (L) signal at its Q-bar output. 
However because the reset input of M2 is 
connected to the output of G5, and both are 
tied to the "N-key-rollover" (L) output of the 
HD-01 65, triggering of M2 can only take place 
if a single key remains pressed. If a second 
key has been pressed accidentally, the reset 
input of M2 will be held low, and it will be 
prevented from triggering. 

If this occurs, correct triggering will take 
place when the second key is released, assum¬ 
ing that the intended key remains pressed. 

The clean "key pressed" (L) signal produced 
at the Q-bar output of M2 is a pulse of approxi¬ 
mately 500ns duration. The pulse is used to 
perform two functions, one being to enable the 
parallel-load input of the data buffer register 
— a 74165 device. This causes the encoded 
7-bit ASCII character to be loaded into the 
buffer, ready for despatch to the computer. 

The second function performed by the key 
pressed pulse is to set the flag FF, formed by 
cross-connected gates G1 and G2. Buffer gate 
G3 is thus able to take the flag line low, indicat¬ 
ing to the computer that a character is available. 

As with the other input peripherals described, 
the computer itself performs the actual data 
transfer, sending clock pulses to the data buffer 
register and accepting the data via the in¬ 
verter/driver G4. 

Note that as the EDUC-8 input/output cir¬ 
cuitry is designed to handle 8-bit numbers, the 
keyboard data buffer is an 8-bit register. This 
means that there is a spare bit, as only seven 
are used for the ASCII encoded characters. The 
eighth bit may be set permanently to either a 
high (H) or low (L), as desired, by tying the 
PA input of the 74165 either to +5V (via a 
protective resistor) or to ground, as desired. 

In many minicomputer systems the eighth bit 
produced by an alphanumeric input keyboard 
unit is permanently set to high (1), as this allows 


MODIFIED TAPE READER LOGIC—CORRECTION 

There is an old rule in electronics publishing, that it is very unwise to publish a circuit 
you haven't actually tried. It is almost inevitable that if you do so, the circuit won't work! 

I have proved the rule still applies, much to my embarrassment. In the description of 
punched paper tape peripherals, the circuit I gave in Fig. 6 showing how to modify the 
program-controlled reader logic for use with a motor-clutch type reader mechanism had 
not actually been tried. Due to lack of time, I had deduced it by analogy from Fig. 4. 

Needless to say, it won't work properly. The main problem is that there is no way 
for the computer to know when the clutch mechanism has incremented the tape. 

Rather than attempt to patch up this circuit, I have started again from scratch. And 
the effort was worthwhile, because it turns out that the job can be done much more 
simply, using only three ICs-a 74165 as the data buffer, a 9602 dual monostable for 
timing, and a 7437 for the flag FF and line drivers. The circuit is shown below, and 
it should be fairly self-explanatory. It should be taken to replace the original Fig. 6. 

PLEASE NOTE ALSO that the parts list given for the program counter and adder board 
(main computer parts list 3) is in error. It should list only 4 x 7400 or 9002 quad 
2-input gates, not 5, and it should list 1 x 7420 dual 4-input gate. 



SIMPLIFIED P.P. TAPE READER LOGIC FOR EDUC-8 


ready identification of alphanumeric or "sym¬ 
bolic" character strings. I have used the same 
convention, and I suggest you do too. 

In the prototype keyboard unit shown in the 
photographs, most of the logic was wired up 
on one of our multi-DIP utility PC boards. This 
was then mounted on the bottom plate of the 
keyboard case, using suitable spacers. Pieces 
of flat multi-coloured cable were used to con¬ 
nect the board to the keyswitches, and to tran¬ 
sistors T1, T2 and T3. These were mounted 
for convenience on some existing tagstrips 
inside the main keyswitch frame. 

Before using the keyboard assembly, it was 
necessary to remove all of the existing switch 
wiring as this was arranged in a connection 
array quite different from the one required. 
Before wiring the switches according to the new 
array, the complete assembly was cleaned 


thoroughly and the key contacts sprayed with 
one of the aerosol contact cleaning fluids. 

At the same time, the opportunity was taken 
to re-arrange some of the keytops, so that the 
keyboard became closer to that used in a type¬ 
writer or teleprinter. You may care to do this 
also, as the keys on many keypunch keyboards 
have the keys in rather different positions. The 
keys and positions of a normal ASCII key¬ 
board are shown in the diagram, to help you 
if you want to aim for an arrangement as close 
to this as possible. I recommend that you do 
this unless you have a good reason to do other¬ 
wise. 

As before, the keyboard unit connects to the 
computer via a length of multi-way cable, and 
a 6-pin DIN plug. As well as performing the 
logic signal connections, the cable also supplies 
the keyboard logic with its 5V DC power. 
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Kamoden 

360TR 


KAMODEN 360TR COMBINED 
MULTIMETER/TRANSISTOR TESTER 

You are literally paying only $3.00 more than the 
equivalent multimeter to have full transistor 
testing facilities. Big mirror scale and 34 ranges 
in all V(jc. 0.5V to 1kV:Vac 5V to 1kV:ldc IOuA 
to 10A:lac 10A:Ohm 5k to 50M:DB -10 to 
+62db: Hfe 0-500 NPN or PNP:lco 0-50uA. 




DOLBY CASSETTE DECK 


Who ever heard of a top name Dolby 
deck as low as $189.00? 

DOLBY SWITCH e CHROME SWITCH 
MEMORY REWIND a TWIN LEVEL 
METERS•HEADPHONE JACK e 
PAUSE BUTTON etc etc 



KITS NEW LOWER PRICES! 


Enormous bulk & June ' 
the following kit prices 
Ptavmaster 143 amp only 
ETI 422 000 watt) amp only 

Capacitor Discharger Ignition 
Musicolour MKI1 
TV Mast Head amp 

o S3 00 other kits $ 1 .uti 

p & P on amps w u 



PLESSEY 3-1-3 AMP KIT 

COMPLETE - Only needs Transformer 

Normally $32.50 

NOW $29.50 (Save $3.00) 

P & P 754 2155 TRANSFORMER $4.75 


fantasticFMTuner 


Only $75 - 



SUPER SPARK CDI. READY BUILT!! 
$29.75 

Only 4 wires to connect and YOU can do the 
job in under 5 minutes. Switch to changeover 
to normal ignition for tuning and comparison of 
ignition systems. Output over 30kV at all engine 
revs. Suits any 12V Neg earth vehicle. 


Don't take our word for it, see the review in Feb. E.A. The Echosound Tuner is 
incredible value for money. Has separate AM and FM front ends. 10 transistors 
and 14 diodes. Covers FM 88 to 108 MHz AFC, 60db S/N, 35 db sepn. 600mV 
output AM 535 to 1605kHz, ferrite rod antenna. Features multiplex adaptor 
complete with built-in stereo indicator. 240V operation. Complete in Walnut 
case. Guaranteed for 12 months. Such has been the demand that we are air 
freighting them in. Don't miss out at only $75.00 (P & P Free). 


ndy Circuit Tesfa 


Simply touch PRD on to one side of circuit and 
alligator clip on to other: if in-built light does not 
glow the circuit is open - also tests diodes and 
alternators for opens and shorts - very handy 
(requires 2 penlite cells @ 20c each) 

95c 


FAMOUS"NEC" 
LD8051 FLURO 
READOUT 


1 Volt. 
Filament 
20 Volt DC 
Operation. 1 
Large size 
(.4”) 
as used in 
our digital 
clock kit. i 



10 Off $1.75 each 



DICK SMITH "DIL" BOARD 

Fantastic little plug in printed circuit board 
measures 100mm x 60mm and takes dual in 
line IC's or transistors over 400 holes and copper 
lands, 24 way .1” "plug" etched on board. Will 
take up to 14, 14pin or 16pin IC's or up to 20 
"mini-dip” IC's. Ideal for hobbyists and 
professional engineers alike. ONLY 75c each, 
or 10 for $5.00 

24 way gold plated socket $2.00 


NATIONAL MM5314N CLOCK I.C. 

12 or 24 Hour. 50 or 60 Cycle. Complete with 
Circuit. Brand new - as used in our digital clock. 
$5.90. 10 off $4.90. 

CLOCK I.C. 



NE555 $lt)o 

M380Nj|jj 

40c 


{ /1000V diodes 



741 $1.00 

1N4148 (1N914A) JL 

I0 f ° r ▼ l#00 



Don't pav over $200! Yes a complete amp 
plus AM/FM stereo tuner for about the cost 
of amp alone. 

26 Transistors, 18 diodes • AM: FM: FM mpx e Phono, 
Aux, Tape Monitor eA 8i B speaker switch eTuning 
Meter e Phone Jack • Stereo indicator. 

COMPLETE system including Speakers and 
turntable from $199.00 . . t » I 

Oniv whilesfoctelcKt ! 


1 


LU 


c let c 


c r c | 


i 


PROJECT 250 

See our ad in June 74 E.A. ^r review in May 
issue. Fully built-just add power supply and four 
pots! Philips and Motorola components. Heatsink- 
ed 10 transistor and 4 diode. Preamp and tone 
control board included. Kit A consists of fully 
built and tested amplifier and instructions Add 
four pots 3 x 50k dual log and 1 x 50k single 
linear and a power supply of 24-30V at 1A. Yes, 
you've got a 25W (peak) amplifier for $14.95 
( P & P $1.00). Kit B is as A above but has four 
rotary pots also. Just add power supply and a few 
vyire links $19.95 ( P & P $1.50). Kit C is as B 
above but also has components for power supply. 
Here is a COMPLETE kit for just $29.95 I P 8i P $2.) 


Amp kit $ | 4.95 


Head Office Mailorders 160-162 Pacific Highway Gore Hill N.S.W. 2065 

Tel :439 5311 P&P 50c min 
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Fantastic Offer 




Dick Smith has purchased a huge shipment of the very latest 
I com transceivers. 

Not only is this unit to be sold at a very competitive price but 
EVERY purchaser will help his Division of the WIA to obtain a 
1 FREE IC22A. 

For every ten units purchased, Dick Smith will donate one to your 
nominated Division or Club.These units are ideal for repeater use or 
WICEN emergency activities. 

Features. 

• 14S-148 MHz in 22 Channels 

• RF Out 10W/1W Switchable 

• Mode F 3 

• Deviation 3-16 KHz Adjustable 

• Dynamic PTT Mic Supplied 

• 5 Helical Resonators in Front End 

• Receiver Sensitivity 0.4u V, 20dB Quieting 

• Audio Output 1.5W into 8 Ohms 

• Power Requirements 13.5V t 15% 


A 

NEW 

ICOM 

IC22A 

ONLY 

*200 


Pick breaks the TtM£^§{ vr 

Digital Clock Kit 

with large ftwo read 

^ Even the basic begthner can 
build one in under an hour following our 
simple instructions. Full money-back 
guarantee so why not buy one, inspect it at 
home for 7 days and if not satisfied return 
the kit and we will refund your money. 

Check these terrific features: 

• Operates on 240V mains 50 or 60 • Power supply included - no extras 

cycle • Uses brand new National 1C and y 

• 12 or 24 hour display semiconductors. Spares are 

Basic kit. 


e easily A 


24.90 

OPTIONAL m nril.oo fs 


The IC22A is Icom's new and improved 
version of the very popular IC22. The 
IC22A is ideally suitable for home or 
mobile use. We are offering this unit with 
3 channels, i.e. channel 50 simplex and 
channels 42/54 and 48/60 repeat. 

We have the IC22A INCLUDING 
3 CHANNELS of crystals (normal price $217) 
for only $200.00 (P & P Insured anywhere in 
Australia $3.00). 


OPTIONAL, 
SECONDS. 
KIT 


V3.00 


OPTIONAL,©* 501 

PLASTIC CASE$^ 


sindsir^i 

DVNI 

AT LAST A DVM AT A REASONABLE^ 
PRICE. 1 

3Va digit 8mm bright led display gives readings ' 
up to 1.999. Specially developed MOS LSI dual 
slope integrating 1C.22 ranges Vdc ImV to 
* 1kV:Vac ImV to 500V:ldc O.luA to 1A:lac 
luA to 1A:R lohm to 20M. 

‘ Battery operated and rugged construction for 
field use. Fully protected circuitry. 


mn jo'iiiii. mil 


in d£ $139.00 

Smart carrying case $6.00 (P&P $3.00). 


SONY SPECIAL 


Sporty g-band portable FM,SW,MW 
& Marine 

+ 60 min fc/mer// 


fteducf* , 

froir/ 


ICF-5500M 



TIE-CLIP ELECTRET MICROPHONE 

$12.50 

Don't spend twice our price! This is a real 
electret job with FET preamp matching 600 ohms. 
Response from 50 to 16,000Hz. Measures 0.55" 
dia x 1.26" long. Battery will 
last around lOOOh. 

Supplied with 10ft of shielded 


FM 87.5 - 108MHz <3.42 2.77m) 

MW 530 - 1.605kHz (566 187m) 

Marine 1.6 - 4.5MHz (187 66.7m) 

SW 4 5 12MHz (66.7 25m) 

Power output: 2.8W (max.) 
i "r M citb fiashliKht batteries, 6.6V in total, car.boat 
batfery with car battery cord DCC-127 (optional) or 

AC 100 110 127 or 220 240V with AC power 

adaptor AC-3W (optional) 

163IW) x 204(H)x66 5mm(D) (6 : »*8x2V) 

1.56kg (3 lb 7 oz) 


CPtrSzM) 



MAY SPECIALS 


240V ac 1A slider switch DPDT high quality 
MSP switch with a thousand uses. Normally 
854. Cut to 254 (or 10 for $2.00). 



Extension speaker lead 18 feet of tough twin 
lead in grey with polarising stripe. Complete with 
2 pin plug and Utilux speaker clips. Use them in 
the car or home. Was $1.20 Now cut down to 
only 404. Get 10 for $3.00 

onh 


Car Suppressor caps complete with heat resistant 
insulated wire (not plastic) and quick connector 
for alternators or generators. Normally 854. 

Now 254 or 10 for $2.00. 



each 


HAEGAR LMBGLAMOUR BOXES 

First we gave you the extremely popular 'Zippy' 
boxes, now we have some posh metal cases that 
have a beaut enamel finish. Supplied complete 
with feet, no need to make front panels, these 
boxes will make even the dullest project look 
professional. HXWxL 
453 blue 4x5x3" $3.75 

463 beige 4x6x3" $3.95 

564 blue 5x6x4" $4.40 

Trade enquiries invited. 



FANTASTIC XEON FLASH TUBES 
New Low Prices 

MFT1210 Tube - normally $4.54. NOW $2.00. 
TR4KM Transformer — normally $3.40. NOW 90c 
QUANTITY ENQUIRIES WELCOME 



WATCHBIRD PL200 $10.50 

The Watchbird's sole function is to automatically 
turn on a light or lights (up tolOOOW) at dusk 
and then turn it off at dawn. It contains only 3 
parts and outperforms all the conventional 
electromagnetic or bimetallic type relay operated 
devices. Ideal for security^ighting or when away 
on holiday etc. Easy to install and you need 
never worry whether essential lights have been 
switched on or off! 



361 Hume Highway Bankstown Tel: 709 6600 
125 York Street City 291126®?" from lov/n Hall. 
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E.A. COMPUTER BOARDS $4.75 each 
P & P 50c 

The following boards are now stock lines at $4 75 
each: E81. E8C, E8D, E8F, E8M, E8P, E8T ' ^ 

l?^ Dfn a J. PriCe f ° r the ful1 set of 8 ^rds: 

boards E8K i 1^8^.“° n °' ° P,i ° n ^ 

E.A. COMPUTER TRANSFORMER 

PF3798 10V @ 6A $13.50 P & P $1.« 

ft AOI Function 


rroject 80 FM tuner 

and stereo decoder 



• decoder s_ _ 

slrtl- Moreo indicating 


Gen board? 


see feb TS.'EA 




I T win dual varicap tun 

•1 Pt.-li . .;i.,miclilt*r 

swi|i;haol« AFC n 

See Sinclair Project 80 Tuner review in 
•£A'April ONLY AVAILABLE FROM 

US. _ Mono FM Tuner 


PiP$1 


iviuriu rrn tuner 

$34.50 

Decoder for above $21.00 


' 


Genuine 200MH 2 
G.D.O. you wont 
find a better One! 


J 200 C.. 

$142.00 r>JLPt2*° 

FET transistorised GDM to beat all GDM's. This 
one works reliably on VHF to 200MHz. It is a 
really professional unit for those toho seek the 
best. Covers 400kHz to 200MHz in 7 bands. 
Battery operated. 


HeetSink 


SAVE ON AN 
INTERCOM 


CAR ENTHUSIASTS SPECIAL 

Kamoden77 Engine Analysers, 
can be used to check state of batteries, generators, 
alternators, regulators, starters, distributor, 
ignition circuit and wiring. In addition to its 
electrical functions it can also be used as a tacho 
for tuning purposes and to accurately determine 
dwell angle of distributor. Suits any 4, 6 or 8 
cylinder engine. Measures RPM on 2 scales to 
1200 and 6000 rpm. Voltage from 0 to 3, 15 and 
30V. Ohms to 100K. Checks diodes. Dwell angle 
to 90° in 4 cylinder engines. Current to 90A, yes 
90A using shunt provided. Tests spark quality. 
Condenser substitution tool! Supplied with 
detailed 32 page manual describing all tests and' 
giving circuit diagrams etc. 5 transistor circuit, 
large 4” meter for clearest readings. Complete 
with batteries (1.5V and 9V). This instrument 
could pay for itself the first time you use it and 
save costly garage bills. Hurry though, we are 
only bringing 30 in at this price $49.00 (P& P 
$ 2.00 _ 

only 


PUT IN YOUR OWN INTERCOM & 

SAVE A FORTUNE 
We have the Myphone systems which are easy to 
instal and offer excellent reliability. They use 
the French Isostat switches and operate on 6V / 
batteries. Range up to 300m between units. 

Three types are available: 

TA3 MASTER is used in systems with one master 
working to up to 3 slaves. Only needs wires 
between units $18.50 

TAPR Remote units are used in conjunction with 
tne I A3 and feature a privacy switch for 
unauthorised monitoring. $7.50 each. 

TA4M STATION MASTER is used in systems 
requiring 'all master' operation (any unit can call 
any unit). Maximum of 5 master stations. Called 
unit can answer hands-free. Requires 3 wires more 
than number of stations in system. Can be tied 
in with TAPR units as satellites. $27.50 

A VERY EXPLICIT INSTRUCTION SHEET IS 
SUPPLIED ENABLING ANYONE TO INSTALL 
THESE UNITS 

Accessories Twin wire 12c/M 12 pair 35c/M 
AC power supply (6Vdc at 100mA) $10,95 

TYPE 220 MAGNETIC HEAD 

DEMAGNETIZER. 

Ideal for use with all tape recorders - , J L LLU 
or reel-to-reel. Removes permanent magnetisn 
a major cause of noise, in seconds. 240Va.c 
operated. Simply hold pole tip close to heads 
and remove slowly. Full instructions supplied 
$6.25 (p&p 754). 




ptp 76c 


$2750 

p<p 75c 
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FANTASTICTAPE MncSs^Nothingbut the 
► Genuine BASF LH b -hpaoer rainbow pack. , 

best do n °* l f )nf ^i« social mechanics non-jam tap^ 
Guaranteed low noise normal list price $3.99. 

Orders may be assorted. 09^ ^ $2 ^ 

| Our special P"t* 10 ° normally $5-60. 10 off $2.7. 




Copper jorus / 


TREMENDOUS LOW PRICE WALKIE TALKIE OFFER 
CONTACT CT10 

Remember the famous Midland 13700 units in our last year's catalogue? 
We sold thousands of these units (and no wonder when you read the 
spec). The Midland is no longer available but we have located an 
absolutely IDENTICAL Unit. ONLY THE NAME HAS CHANGED. 
Check these features: 

Provision for 2 channels (27.240MHz or 27.880 MHz). Tuned RF stage 
One microvolt sensitivity. Mute control. Calling tone. Heavy duty aerial 
Maximum power allowable. PMG APPROVED (licence required). 
Transmitter effectively converts its 1W output power into a high ratio 
output power by high level push-pull class B modulation. Rugged case. 
Supplied with one set of crystals (specify frequency). Other frequencv 
available at $4.50 pair. 

Range: up to 10 miles depending on terrain 

up to 50 miles over water 
Frequency. 27.240 or 27.880 MHz 
Freq. Stab: 0.005% 

Tx: Crystal controlled 1W 

Crystal locked superhet^ 

Antenna: 13 section telescopic 

Power: 8 x 1.5V UM3 cells 

Size: 8’/. x 3K x IK" 

Weight: 25 oz 

We have the Contact CT10 at the same, YES SAME price as our old 
catalogue. It must be the cheapest, 1 Watt, fully approved unit in 
Australia at ONLY $39.95. Buy 5 or more and save $2.00 on each unit 
at only $37.95 (P&P $2.00 per unit). 


$39.95 


stop press 

AjNMte. fPiMOUSMASNAVCDC TWIN CONE 
SPEAKERS /IT L£>5 THAN COST! 


-Nows your chance -Ideal for Hi-Fi 
Extension Speakers- 

frequency range 3 > 0 H ^/ 6 KHZ 
15 Waffs wide range o\A/n 
A// Sohni Impedance oWK 

WTgggr IOWR 
12 WR 


8 " 

10' 

IT 


NORMAL 

RETAIL 

*13 50 

t/tf 5 o 

*15°° 



lowpriceI S AT ridiculous ly 

As used by famous manufacturer, we have 
purchased a huge quantity of top quality 
OA91 Diodes from AWA. Ideal for manufac¬ 
turers and service use. Don't pay 25* when 
you can buy in quantity and save a fortune 
Pack of 200 84 each 
Pack of 1.000 54 each. 

Pack of 5.000 34 each. 

Fully guaranteed, only available in the above 


O UR 
SPECIAL 

price! 

*8*9© 

^9*90 

*/ 0‘90 

Kir 73 EA. APRIL 75 

Fm stereo decoder 

Converts your FM. Mono Tuner at 
very low cost seeing very latest 
'NOCOILS' Decoder 1C. fill decbtm 
components &Pc.B. 

PC.5 75sd4- N 9 
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Conducted by Ian Pogson 


Circuit & Design Ideas 

.... 


LEDs monitor supply voltage 


Yet another use of LEDs turns up in 
an item by Marvin ). Moss in "Electronic 
Design". This is in the form of a voltage 
monitor for 12V supplies, indicating both 
over or under tolerance voltages. Using 
three LEDs the user can see at a glance 
whether power is on, over-voltage or 
under-voltage. This is achieved by means 
of a balanced bridge that uses zener 
diodes ZD1 and ZD2 in the bridge's 
opposite arms and back-to-back LEDs 
between the mid-points of the bridge 
arms. 

If the input voltage does not exceed 


remains off. When the input voltage in- 
— creases to the extent that at the junction 
?zd 2 of ZD2 and D2, it exceeds the zener 
voltage of ZD1, plus the LED voltage of 
1.6V, then LED2 is turned on, with R3 
limiting the current through the LED. By 
mixing of silicon and germanium diodes, 
etc, it might well be possible to decrease 
the voltage tolerance. The total drain of 
the circuit as shown is of the order of 
50mA, which is not excessive for car 
batteries or mains units although would 
have to be considered for dry battery 
operation. 



the two zener breakdown voltages (2 x 
6.8V = 13.6V), LED1 lights. But above 
13 6V LED1 becomes reverse biased and 


Motor reversing using silicon diodes 


C. Draper, G3TSK, two years ago built 
an aerial rotator using a 24V Meccano 
motor and some gears-and devised an 
interesting means of reversing the direc¬ 
tion of the motor. Rather than put a relay 
in the motor box where it would be 


subject to inclement weather conditions, 
he used the system shown in the dia¬ 
gram, based on diodes. These are ar¬ 
ranged so that they effectively change 
over the armature winding depending on 
the polarity of the supply. 


h 

- M - 

__ t 


'-n— — 
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(From "Radio Communication".) 


100-hour timer uses plating cell 


A timer with output durations ranging 
from a few seconds to more than 100 
hours can be built around a plating cell, 
thus avoiding the special low-leakage 
components or high resistances that such 
timers often require. 

When the current direction in a plating 
cell is from reservoir electrode to work¬ 
ing electrode, silver is plated onto the 
working electrode in an amount proper- 
tional to the charge passed through the 
cell. Conversely, when the current direc¬ 
tion is from working electrode to reser¬ 
voir electrode, silver is removed from the 
working electrode. As long as the elec¬ 
trode is plated, the impedance of the cell 
is only a few kilohms; but after all the 
plating is removed from the anode, the 
impedance across the cell increases to 
several megohms. When this happens, 
transistor Q1 is turned on; otherwise, 
when the cell is plated, Q1 is cut off. 

The plating charge is the charge on 
capacitor C. When the input and output 
have both been low for a long time, C 
has charged fully to about 3.6V, and at 
IOOOuF as shown, it holds 3.6 x 10 1 cou¬ 
lomb. Then, when the external input to 
gate G1 goes high, its output drops to 
ground and C discharges through the 
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slating cell. The current Id, with the ref- 
;rence shown, is negative, causing the 
-ell to be plated. The magnitude of the 
:urrent is limited by resistor Rl; the time 
constant for the values shown is about 
1 second. Plating the cell drops the volt¬ 
age at the base of Q1 below its threshold, 
ihus turning Q1 off and Q2 on. The col¬ 
lector of Q2 drops almost to ground; this 
level is inverted by gate G2 and the out¬ 
put goes high. This output feeds back 
to gate G1 to make the circuit operation 
independent of the input line once the 
timing cycle has begun. 

The deplating current flows contin¬ 
uously through R2; it is luA for the value 
of R2 shown. When deplating is nearly 


Choice of RC time con¬ 
stant gives times from 
seconds to more than 
W0 hours. PI is a Plessey 
E-Cell, type 560-0002. 


compieieu, me - 

begins to increase gradually, Q1 turns 
back on, the timer output goes low, and 
if the timer input is low, capacitor C 
charges again. ... ... 

The charge transferred during either 
plating or deplating is represented by 
Q = CV = IdT 

From this relationship, the time to 
transfer this charge is 

T = CV/ld 

For a IOOOuF capacitor, the time to de¬ 
plate the cell is 3600 seconds, one hour. 
Other times can be obtained by using 
different values for the capacitor C or 
the resistor R2. . „ 

(By Ken Erickson, in "Electronics .) 
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Model 8110 
Countor/TImer 


The Model illustrated (8110) is a 
Programmable Factoring Counter 
which can be read directly in any unit of 
rate measure, such as frequency, 
feet/minute, gallons/hours, draw rate, 
RPM, RPS, ratio ... etc. 

The instrument functions to transform 
the output of your frequency producing 
transducer (sine wave, pulse or any 
wave form) into desired units. 


DISTRIBUTED THROUGHOUT AUSTRALIA BY: 

N.I.C. INSTRUMENT COMPANY 

A DIVISION OF ANSETT TRANSPORT INDUSTRIES (OPERATIONS) PTY. LTD 
MELBOURNE 338 3111 SYDNEY 51 8931 BRISBANE 44 2111 

ADELAIDE 51 4935 PERTH 65 4655 


Counter/Timers 

Motor Speed is just one of the many applications of the 8110 
Countor/TImer as illustrated below. 

• Convert output of transducer into RPM, RPS or other speed units. 

• Convert output of transducer into custom units. Eg: 12,345 RPM 
= display of 100.00% 



Other applications include Frequency, Rate, Flow and Ratio. 


I would like to have further information on the Digitec 8100 Series 
Counter/Timers. Please have your representative contact us. 



Name 
Company. 
Address .. 


Postcode . 


D/1 


THE GOOD 



The low cost way (approx. $99) to make 
a high cost cassette deck. 

★ low wow and flutter 

★ C60 rewind time 90-100 sec 
if synchronous induction motor 
if heads—1 half track eraze 

1 stereo Vi track record/playback 

VORTEX 

Cassette mechanism only $29. Com¬ 
plete details of E.A.'s great Playmas- 
ter Project with every deck. 

Vortex decks available from: 

NSW. VIC 

Alan Oliver Electronics, ph. 43 5305 J V Kinsman nh oqo 7 c a i„ i r a , „ 

VSSSSSZfrglSP- R -° * ^it 87 ’■ 

QLD.: Electronic Components, ph. 36 5061 



importers Panel Parts, 16 Winbourne Rd., Brookvale 2100. 
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HI-FI SPEAKERS 
EXPLAINED: 

Open up a Hi Fi speaker box and you will find one or more speaker cones. These cones are 
mounted on a board called a baffle. And attached to the back of each speaker cone is a co 
of wire called a voice coil. This converts electrical signals from the amplifier into sound, by 
moving ?he speaker cone back and forth. Basically, speaker cones fall into three categories. 
Mid Range, which reproduce both treble and bass frequencies; Tweeters, which only ^produce 
treble orhigh frequency sounds; Woofers, which only reproduce bass or low frequencies^ You 
can tell the 9 difference between a cheap speaker and a true Hi Fi s P eak ^ 
using your ears. Ask to see the full range of Kenwood Hi Fi equipment at any good Hi Fi centre. 



KLX-10** 

Full range single cone speaker 16 cm 
(6V2"), 8 ohm. Maximum Input Power: 
8 watts RMS. Frequency Response: 50 
Hz-20.000 Hz. Sensitivity: 93 db/w at 1 
metre distance. 


KL-333A** 

2-way, 2-speaker system comprising 1 x 8" bass gnd 
1 cone type high range. Maximum Input Power: 15 
watts RMS. Frequency Response: 45 Hz-20.000 Hz. 
Sensitivity: 92 db/w at 1 metre distance. 


$ 220 . 00. 4 




$ 89 . 00 * 


KENWOOD 


KL-444A** 

3-way, 4-speaker system comprising 1 x 10" bass 1 x 5" 
mid range and 2 cone high range with tone selector. 
Maximum Input Power: 24 watts RMS. Frequency 
Response: 35 Hz-20,000 Hz. Sensitivity: 93 db/w at 1 
metre distance. 


$ 370 . 00 4 


WANT YOU TO KNOW 
MORE ABOUT GOOD Hl-H 


We’re giving you a FREE 12-page 
booklet to help you get to know more 
about good Hi-Fi. 

All you have to do is send us the 
coupon and we will send you by return 
post “Hi-Fi Explained by Kenwood.” 


JAM tV 
MiTCHELL 


Distributed and serviced in Australia by Jacoby Mitchell. 
Experts through experience. 


Post this coupon to 

Jacoby Mitchell Sound Division 

P.O. Box 2009 

NORTH PARRAMATTA, N.S.W. 2151 


♦Recommended Retail Price. 

♦♦Averaged manufacturers’ specifications subject 
to change without notice. 


JM075C 
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Classical 

Recordings 

Reviewed by Julian Russell 



A new batch of Dolby cassettes 


All the cassettes reviewed in this col¬ 
umn are Dolbyised-or wouldn't "Dol- 
byed" perhaps be a better word? When 
I reviewed my first batch of Dolbyed 
cassettes on Dolbyed equipment in last 
January's issue of "Electronics Australia", 
I wrote that, good as they were, they just 
failed to be as good as the very best disc 
recordings. I have since had occasion to 
change my mind. The recording of cas¬ 
settes varies just as does the recording 
of discs; i.e., some are better than others. 
But the best of the cassettes I am review¬ 
ing this time are as good as any discs 
I have ever heard. I do not know if one 
would get an equally good result from 
a very weighty choral and orchestral 
work because I have so far heard none 
on this medium. 

But I must reiterate another advantage 
of the cassette set-up. The user is freed 
from the nuisance of an inferior pressing 
from which no amount of cleaning will 
make the pops and crackles disappear. 
Dolbyed cassettes to which I have lis¬ 
tened often have more stable stereo 


separation than some by no means un¬ 
important discs. Having set your balance 
there is seldom any need to readjust it, 
which is more than can be said about 
even the best recorded discs. I am reluc¬ 
tant to prophecy that cassettes will sup¬ 
plant discs completely in the near future. 
I myself own too many discs to which 
I am attached and which have long since 
been deleted from circulation to wish this 
to happen. But I consider I am perfectly 
safe in predicting a fast widening market 
for the Dolbyed cassette. 

By the way I must apologise to any 
of my readers who found some of the 
cassettes I reviewed in the January issue 
unobtainable in Australia. Phonogram 
Ltd., the distributors allowed me to pick 
those I wanted from a large collection 
and unfortunately I chose some that were 
samples, not yet issued in Australia, 
although they are already on the market 
overseas. However I now learn that, by 
the time this review appears, all those 
I mentioned in January should be ob¬ 
tainable here. 


MOZART—Symphonies Nos. 25 in G 
Minor (K. 183), 26 in E Flat (K. 184) 
and 27 in G Major (K. 199). Berlin 
Philharmonic Orchestra conducted 
by Karl Bohm. DGG stereo cassette 
No. 3300 337. 

No one could wish for better sound 
than they will hear in these three early 
Mozart symphonies. It is beautifully tran¬ 
sparent, not a note of detail is missing 
and the tonal quality of the Berlin Phil¬ 
harmonic superb. There is, too, the unri¬ 
valled Mozart conducting of Karl Bohm. 
These symphonies were composed after 
Mozart's third and last visit to Italy. 
Despite the Kochel numbering. No. 184 
was written before No. 183 and shows 
a stronger Italian influence, so much so 
that it may be described as in the Italian 
Overture style. In keeping with this style 
you will find little formal development 
in the first and third movements, 
although Mozart provided a deeply felt 
contrast in the Andante, putting it in a 
minor key and introducing many novel- 
ties-ol genius even at that early age-in 
his use of dialogues between different 
instruments. 

Although only 17 years old, he already 
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showed extraordinary precociousness in 
his firm grasp of the orchestral medium. 
The combination of Bohm's superb con¬ 
ducting and the peerless playing of the 
Berlin Philharmonic makes it a memor¬ 
able performance. To some, Bohm's 
tempos might seem a little on the slow 
side at times but this is well within the 
central European tradition. And there is 
ample compensation even to those who 
prefer slightly faster tempos in the com¬ 
pelling drive behind everything Bohm 
plays. 

The K. 183 in G Minor will promote 
inevitable comparisons with the later 
"big" G Minor, one of the last three 
symphonies Mozart composed before 
his early unhappy and completely 
wasteful death. In this it is the slow 
movement that is in a major key and 
provides comforting balm after the 
grief-laden G Minor first movement. 

It is a movement of quite seraphic 
serenity. You will find lighter relief still 
in the menuetto and Bohm takes the 
Finale with its wonderfully lucent part 
writing very seriously; some might think 
a trifle too seriously. But although I can 
appreciate their point of view, I find 


Bohm's reading absolutely right, 

K. 199, is a still earlier work although 
even here you might marvel at the orig¬ 
inality of the instrumental dialogues over 
a pizzicato bass in the slow movement. 
The fast Finale has a most delicious lilt. 
I can think of nothing but the highest 
praise for the whole production. 

★ ★ ★ 

MOZART—Concerto for Two Pianos 
(K. 365) Emil and Elena Gilels (pianos) 
with the Vienna Philharmonic Or¬ 
chestra conducted by Karl Bohm. 
Concerto for Piano and Orchestra 
(K. 595). Emil Gilels and the VPO 
conducted by Karl Bohm. DGG Stereo 
Cassette No. 3300 406. 

Although Gilels is one of the finest 
pianists playing today, this is the first time 
I have ever heard him in Mozart. From 
his very first bars there is never a doubt 
that he is as great a performer of the 
music of this composer as he is of so 
many others. In the Double Concerto 
Gilels is joined by his gifted daughter 
Elena. The rapport between the two is 
complete, both players showing the 
same engaging fluency and nuancing. 
Their tempos always sound just right and 
the tricky job of balancing the two pianos 
against the orchestra is always com¬ 
pletely successful. The concerto is a 
happy, some times even joyous work, 
the creation of a young genius who had 
risen above the bitterness and humili¬ 
ations suffered during his Paris visit. Soon 
to be followed by pain at the loss of his 
mother. The contribution of Bohm and 
the VPO adds to the triumph of the 
soloists. 

In the K. 595—Mozart's last piano con¬ 
certo—the light-heartedness of the earlier 
work has gone but it is again an example 
of other disappointments conquered by 
an indomitable spirit. This concerto—one 
of the greatest-is renowned for its al¬ 
most entire lack of emphasis and point 
making. Here is true serenity untroubled 
except on rare occasions by a slightly 
raised voice. Yet as played by Gilels, and 
Bohm, there is no sense of monotony 
of emotion or greyness of texture. Only 
considerations of space prevent me from 
continuing my unqualified praise of the 
work and its performance. So I confine 
my remarks to the advice-don't miss it. 

★ ★ ★ 

BRAHMS—Piano Concerto No. 1 in D 
Minor. Alfred Brendel (piano) and the 
Concertgebouw Orchestra of Am¬ 
sterdam conducted by Hans Sch- 
midt-lsserstedt. Philips Stereo Cas¬ 
sette No. 7300 281. 

I must confess to considerable disap¬ 
pointment in this cassette, although this 
is limited to the manner of performance 
and not its engineering. For instance, the 
usually potent Schmidt-lsserstedt begins 
the first movement introduction with, 
here and there, a surprising lack of vi¬ 
tality. It sounds in fact very, very ordinary. 
When the piano enters its tone is at first 






a little dry and percussive though this is 
corrected further on the tape. Brendel's 
reading is characteristically studious but 
there is an unsmiling atmosphere about 
his playing, even in the feminine second 
subject, that I found less than attractive. 
To me he comes perilously close to 
sounding irritatingly metronomic—I 
nearly wrote wooden. There are, of 
course, some very beautifully played 
passages, pianissimo figurations of deli¬ 
cious delicacy and fluidity. But elsewhere 
in this movement I had to concentrate 
hard to prevent my attention from wan¬ 
dering. Correct it undoubtedly is, but oh 
so starchy. And this might explain Sch- 
midt-lsserstedt's reflection of Brendel's 
unexciting playing by accommodating 
these moods in the orchestral part. 

In the slow movement the conductor 
starts warmly although his tempo is 
nearer to largo than adagio, which latter 
is the way Brahms marked his score. But, 
judging by the way Brendel continues the 
movement, this is'the way he wanted it. 
On the other hand, one important point 
in Brendel's favour throughout the con¬ 
certo is the exhibition of unforced power 
he has at his command. And in the Finale 
all lethargy vanishes. It is played right up 
to tempo and produces a very spirited 
performance from both soloist and or¬ 
chestra with moments of enchanting 
delicacy by way of contrasts. There is, 
too, an admirably sustained balance be¬ 
tween pianist and orchestra, no matter 
how soft or loud the sound issuing from 
the speakers. 

★ ★ ★ 

SIBELIUS—Symphony No. 1 in E Minor. 

Symphonic Poem. The Bard. Radio 

Symphony Orchestra of Helsinki 

conducted by Okko Kamu. DGG 

Stereo cassette No. 3300 401. 

I enjoyed both the playing and re¬ 
cording of this cassette immensely. The 
opening lonely clarinet solo establishes 
the right atmosphere instantly. Then the 
rest of the fine Finnish orchestra enters 
with alluring warmth of tone in the strings 
and a fine cutting edge on the brass. The 
conductor's reading of this turbulent 
score is unabashedly romantic. It differs 
slightly in detail from that of his great 
Finnish predecessor, Kajanus, who re¬ 
corded the symphony on 78s back in the 
1930s, especially in his treatment of the 
almost whispered pianissimos. But other¬ 
wise I found Kamu's interpretation of the 
stormy first movement just as exciting. 
The sound is outstandingly impressive 
with its very wide range of dyhamics and 
frequencies. Kamu uses the many cli¬ 
maxes to fine effect without obscurring 
any of the finer details of the score. 

He starts the first subject of the slow 
movement with quite ravishing tender¬ 
ness sustained throughout and the end 
fades firmly but exquisitely into silence. 
Kajanus perhaps got a little more devil 
into the scherzo—so, too, did that other 
fine Sibelius conductor, Collins—but 


Kamu's reading will still do very well. 
There is not an untidy bar anywhere. True 
this Helsinki orchestra must know the 
piece so well that they could probably 
make a good job of it in complete dark¬ 
ness. But this is not meant to detract from 
Kamu's performance in any way. He 
makes the Finale as majestic a conclusion 
as that of any romantic symphony, taking 
it all with impressive breadth. 

No information about the second item 
on the cassette, The Bard, also by Sibe¬ 
lius, is included in the cassette notes 
though the fact that the music is so self- 
explanatory makes their omission unim¬ 
portant even to those who are hearing 
the piece for the first time. The Bardic 
atmosphere is created by a series of harp 
passages in the accompaniment to its 
solemn but haunting melody. But even 
without this association, the music in 
itself is no less than superb and Kamu 
does it full justice observing every shade 
of expression. Sibelius wrote many sym¬ 
phonic poems but none—even Tapio- 
la—better that The Bard. I can only de¬ 
scribe it as supremely eloquent in its sad, 
narrative beauty. Very strongly recom¬ 
mended to those with a romantic bent 
who are meeting Sibelius for the first 
time. 

★ ★ ★ 

TCHAIKOVSKY—Symphony No. 6 in B 

Minor (Pathetique). Vienna Philhar¬ 
monic Orchestra conducted by Clau¬ 
dio Abbado. DGG Stereo Cassette No. 

3300 405. 

Here is another romantic symphony 
that I can recommend in every way to 
those who have enough sense not to 
affect scorn of the composer. For there 
exist, or did until recently, people-even 
critics—who profess contempt for one of 
the world's greatest writers of melodies, 
whatever formal deliquencies are to be 
found in his symphonies. But not 
everyone looks for the closely dovetailed 
workmanship of Beethoven in sym¬ 
phonic literature, nor the long, rambling, 
often mystical and still more frequently 
banal neurotic compositions of the com¬ 
poser of the minute, Gustave Mahler. 
Tchaikovsky has often been accused of 
writing clumsy fast passages for strings. 
Perhaps he did. My instrument was the 
piano so I cannot confirm or deny this. 
But one thing I know for sure, and that 
is that Tchaikovsky's string passages, fast 
and slow, sound glorious as played by 
the Vienna Philharmonic under Abbado 
on this cassette. For this is still another 
that has my unqualified recommenda¬ 
tion. Abbado offers an excellently pro¬ 
portioned first movement, the intro one 
of solitary sadness followed by an allegro 
non troppo at first restrained, almost 
dainty in its string phrasing. Even the 
famous second subject, popularised 
some years ago under the title ot, I think. 
Starry Night (yuk) is slightly underplayed 
emotionally. It is not until you reach the 
hoarse-voiced brass in the great climax 
that you realise just how carefully and 


effectively Abbado has laid out the 
music. It is an agonised yet never undig¬ 
nified statement in which self-pity is kept 
to a minimum. 

The movement closes in a mood of 
exhausted despair with the melody sup¬ 
ported by giant pizzicato footsteps in the 
bass that somehow express—at any rate 
to me—the peace which comes with 
death. 

Abbado uses the 5/4 time of the 
second movement to win a line of the 
most sensitive fluidity. Despite its time 
signature it never sounds the slightest bit 
lop-sided. And in the second subject he 
makes subtle uses of its repeats which 
are never taken as mirror copies of the 
original. The whole movement, despite 
its grace, has about it the languour of 
hopelessness. 

The VPO strings start the scherzo with 
unmatched delicacy which would never 
prompt one to guess at the martial 
character of the music that follows later 
in the movement. If you play this move¬ 
ment as a sample, it will give you a good 
idea of the resources of modern cassette 
recording techniques. You will find it at 
the beginning of Side 2. And if this 
doesn't convince you of the superb stan¬ 
dard of the playing and recording go on 
to the Finale with its great contrasts be¬ 
tween the two moving subjects. Here is 
no Bernstein heart-on-sleeve showiness 
but deeply felt expression of the music 
without any hint of self-advertisement by 
the conductor. The grandeur of tone of 
the VPO has to be heard to be believed. 


TANN0Y 

GOLD MONITOR 

SPEAKERS 

12" and 15" 

THE ULTIMATE 
IN HI-FI SOUND 

Buy as components 
or fully made up. 

Hear them today. 

Stockist of the full 
range of Dutch 
Philips speakers. 


C.H.E. 

GEORGE HAWTHORN ELECTRONICS 


966-968 High St., Armadale 
Victoria, 3143 

Phone: 509 0374, 509 9 725 
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Variety Fare 

Reviews of other recordings 


Devotional Records 

DINO PLAYS FOLK MUSICAL THEMES. 
With the Ralph Carmichael Orchestra 
and Chorus. Stereo, Light LS-5635-LP. 
Also on cassette. (From Sacred Pro¬ 
ductions Aust, 181 Clarence St, Syd¬ 
ney and other capitals.) 

Identified only by his Christian name, 
Dino is a young man with precisely what 
it takes to provide a very pleasant and 
entertaining sound on the piano. And 
Ralph Carmichael supports him with 
some fine arrangements and a generous 
orchestral backing. 

The folk themes are taken from recent 
Christian musicals, from the pen of Ralph 
Carmichael, Kurt Kaiser, Jimmy Owens 
and others. Although the program is pre¬ 
dominantly instrumental the words are 
given on the jacket, for those who may 
desire to follow them: My Little World 
— Jesus Never Forgets - He That Over¬ 
comes - Holy, Holy - Let It Ring/God 
Is Here Right Now - Joy Is The Centre 
of His Will - New Wine — Trusting Is 
Believing - Pass It On - My One Aspira¬ 
tion/Thank You Lord. 

Whether or not the titles are familiar, 

I venture to suggest that you'll enjoy the 
big sound - melodic piano, full orchestra 
and touches of chorus. Those with a 
critical ear may detect a faint edge here 
and there on the strings and chorus but, 
all told, it's a highly successful album. 
(W.N.W.) 

★ ★ ★ 

THAT THE WORLD MAY KNOW. Paul 
Johnson Singers. Stereo, Word WST- 
8623-LP. (From Sacred Productions 
Aust, 181 Clarence Street, Sydney and 
other capitals). 

In some albums, hymns are presented 
more or less straight. In others they are 
so drastically rearranged that little of the 
original melody remains. The Paul John¬ 
son singers and instrumentalists plot their 
course about midway between the two. 
The words and melodies remain sub¬ 
stantially intact but the tempos and 
accompaniments are based on the cur¬ 
rent pop idiom: drums, bass, keyboards, 
percussion, guitars, electronic organ— 
and repeated lines. 

The hymns: No One Ever Cared For 


Me Like Jesus — Then Jesus Came — In 
The Garden — When I Come To The End 
Of The Road — I Need Jesus — That The 
World May Know — The Old Rugged 
Cross — He Lives — Beyond The Sunset 
— Living For Jesus. 

The sound is full and clean and the 
basic melodies are as recognisable as the 
hymns themselves are familiar, but indi¬ 
viduals will vary in their reaction to the 
mod. get-up. On the happy, boisterous 
hymns the format sits naturally enough 
but, when "The Old Rugged Cross" re¬ 
ceives the same treatment, I wonder 
whether the tune merchants gave even 
the slightest thought to the words. 

Provided you don't suffer hang-ups of 
this nature, the Paul Johnson Singers 


REVERIE. The Royal Liverpool Philhar¬ 
monic Orchestra World Record Club 
Stereo WRC S/4799 

This delightful record is most aptly 
named, for it certainly creates a mood 
of reverie. There are eight tracks covering 
a range of classical composers. From 
Chopin we have The Nocturne from "Les 
Sylphides"; from Massenet the Medita¬ 
tion from "Thais"; Nocturne by Borodin; 
Nocturne from "A Midsummer Night's 
Dream" by Mendelssohn; Adagio in G 
minor for strings and Organ by Albin- 
oni-Giazotto; Gluck's Dance Of The 
Blessed Spirits; Pavane By Faure; and 
from Gounod we are offered the Judex 
from "Mors et Vita". 

The quality and stereo image are ex¬ 
cellent, making the record an excellent 
buy at club prices. (N.J.M.) 

★ ★ ★ 

MELODY FAIR. The Soundtrack Or¬ 
chestra. Quadraphonic, Mastersonic 
(W&G) WG-35/Q/5626. 

Another one from Melbourne-based 
W&G, this album comes originally from 
the Nippon Columbia Co, Japan. Perhaps 
hinting at the shape of things to come, 
it has been encoded according to the 
RM matrix system and prominently 
marked "QX", which isn't all that far in 


would go over well enough in the 
average mixed-family situation. 
(W.N.W.) 

CLOSE TO THEE. George Beverly Shea. 

Stereo, RCA Victor APL1-0471. 

If evidence is needed of the popularity 
of Gospel singer Bev Shea, one would 
need only to recall the number of albums 
he has released over the years. I re¬ 
member counting up about fourteen on 
an earlier occasion and there have been 
others since then. Although recorded at 
the Nashville studios of RCA, I get the 
impression that the vocal and orchestral 
backing is less generous than usual, 
throwing a heavier load on a soloist who 
is no longer a young man. The titles: 
Close To Thee — Every Time I Feel The 
Spirit - Hope In God - Reach Out To 
Jesus - Whispering Hope - Where 
Could I Go — By And By — He's Every¬ 
where — The Lord's Prayer — Fill My Cup, 
Lord. 

The quality is a trifle patchy, generally 
clear on the voice but with a suggestion 
of roughness here and there on the 
backing orchestra and chorus. There 
have been better Bev Shea albums but, 
if you already have them and you're a 
Bev Shea fan, then the above reservations 
certainly won't stop you enjoying the 
contents of this new one. (W.N.W.) 


practice and terminology from "QMX" 
which Nippon Columbia have used to 
describe their new UD-4 discrete format 
(See "HiFi News" March issue). Sufficient 
to say that it decodes very nicely through 
the E.A. Stereo 2/4 adaptor. 

The music itself is just about as smooth 
and easy on the ear as music can be and 
the film theme selections add their own 
attraction: Melody Fair — The Marriage 
Waltz - Alfie - Both Sides Now - The 
Cad — The April Fool — Swedish Love 
Story - The Red Tent, Main Title - Love 
Story — We Love You Underground — 
Romeo and Juliet — The Particular Les¬ 
son. 

Technically, the sound is very smooth 
due, in part, so the jacket claims, to the 
American developed "Mastersonic" cut¬ 
ting technique. Very smooth; very pleas¬ 
ant! (W.N.W.) 

★ ★ ★ 

LA HARPE DES ANDES. Gerardo Servin. 

Barclay stereo L 35237. 

The harp of the Andes is played by 
Gerardo Servin and is backed by guitars 
and percussion. Servin plays in virtuoso 
style with plenty of glissandos to make 
the music really bright. Sound quality is 
excellent, so we can recommend this 
disc. 

Fourteen tunes are featured: El Tren 
Lechero-Amalia Rosa-La Canahua- 
tera—Reyes Morenos—Costa Brava—La 
Troppilla El Triunfo-EI Negrito Del 


Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (H.A.T ) Leo SimDson 
(L.D.S.), Gil Wahlquist (G.W.) and Norman Marks (N.J.M.). P 
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Instrumental , Vocal and Humour 






Recommended for your quadraphonic collection 


Batey—Chacareando—HayQuienPudiera 
-Luna De Maracay-Mitacunami-Palo, 
Palo, Palito—Nueva Piel-EI Canaveral. 
(L.D.S.) 

★ ★ ★ 

YE OLDE MOOG. Synthesonic Sounds, 
arranged, conducted and produced 
by Mike Batt. Stereo 4D series, Astor 
SPLP-1429. 

If you want to know more about this 
album, you'll look in vain for jacket 
notes. I would judge it to be a mix of 
sounds from traditional instruments and 
from a Moog synthesiser but there's 
plenty of room for argument about what 
is which, and who does what. The sound 
is clean and varied but my own reaction 
is that sixteen tracks of Moog is a bit 
much for straight listening. A few tracks 
at a time would go down much better. 

Going to make up "Ye Old Moog" 
theme is: English Country Garden—Rid¬ 
dle Song —Scarborough Fair—Ash 
Grove—Drunken Sailor—Danny Boy- 
Morning Has Broken—Oh No John- 
Strawberry Fair—Streets Of Laredo- 
Amazing Grace—Early One Morning— 
Greensleeves—Cockles and Muscles— 
Loch Lomond—House Of The Rising Sun. 

The endorsement "Stereo 4D" could 
mean conventional stereo, quadraphonic 
or compatible; the label gives no hint. 
All I can say is that it sounds okay either 
way—clean, different, and pleasant a few 
tracks at a time. (W.N.W.) 

★ ★ ★ 

CHARLIE McCOY. The Nashville Hit 
Man Monument Records L35305 Fes¬ 
tival release. 

I automatically except high technical 
quality to come from the various studios 
in Nashville and this collection of 
numbers with a mainly western theme 
certainly shines, with clean, driving bass 
and a generally superb sound. 

About the only person not listed on 
the sleeve notes must be the tea lady. 
The eleven tracks are: Silver Threads And 
Golden Needles — Help Me — Fireball 
Mail - The Way We Were - Keep On 
Harpin' - You Win Again - Boogie 
Woogie - I Can't Help It - Heart Over 


BIG BAND HITS OF THE 30's. Volume 

2. Enoch Light and the Light Brigade. 

Quadraphonic, Project 3 (Festival) 

LQ-35,308. 

Technically, this new recording by 
Enoch Light is right out of the top drawer. 
Recorded originally on 35mm magne¬ 
tically coated film, it is completely free 
from any suggestion of background 
noise, peak overload or limitation on 
frequency response. But, curiously, with 
all the emphasis on technical excellence, 
there is no hint on the jacket of the matrix 
format. I simply played it as SQ and it 
sounded fine! 

As to the musical content, Enoch Light 


Mind - Ruby - Let Me Be There. The 
cover photo depicts a scene reminiscent 
of an underworld 'hit' of the prohibition 
era, with bodies strewn around. Even the 
feet get a credit! There is lots of good 
steel guitar and harmonica playing as well 
as a very good rythm section, in all a 
very enjoyable record. (N.J.M.) 

★ ★ ★ 

JACK DANIEL'S ORIGINAL SILVER 

CORNET BAND. Paramount Stereo 

L 25115 

If you fancy some whimsical, nonsen¬ 
sical tunes played by an amateur brass 
band of another era, then I cannot sug¬ 
gest a better album than this. A great deal 
of time and money has gone into the 
re-creation of the original Jack Daniel's 
Silver Cornet Band from Lychburg, Ten¬ 
nessee, and it has been thoroughly 
worthwhile. Recording quality is gen¬ 
erally good though a trifle edgy at times 
and there is some surface "prickle" and 
tape hiss. But unless you're very fussy 
in this regard, it can be recommended. 

Some of the tunes presented on the 
disc are: The Bear Went Over The 
Mountain — Hail Hail The Gang's All 
Here - Ta Ra Ra Boom Te A - The 
Whistler And His Dog - Listen To The 
Mocking Bird - Shenandoah - Row, 
Row, Row - Waiting For The Robert E. 
Lee. (L.D.S.) 


researched the original big-band 
arrangements and set out to recreate 
them, featuring those of his musicians 
who, by talent and past association, were 
best qualified to cope with the leads. 

Numbers and arrangements featured 
are as follows: Benny Goodman: Star¬ 
dust, Bugle Call Rag, King Porter Stomp. 
Glenn Miller: Little Brown Jug, American 
Patrol. Duke Ellington: Caravan, Solitude. 
Artie Shaw: What Is This Thing Called 
Love, Softly As In A Morning Sunrise. 
Clyde McCoy: Sugar Blues. Tommy Dor¬ 
sey: Boogie Woogie. Glen Gray: Smoke 
Rings. 

Technically, musically, it's a beauty. 
Recommended. (W.N.W.) 


MY HEART REMINDS ME. The Paul Rob¬ 
inson Players Good Earth Records 
WG/S5611 W&G Release. 

To be honest, I had never heard of 
this group of musicians; more to my 
sorrow as they produce a very pleasing 
sound, something akin to a scaled down 
Mantovani. They make their tuneful way 
through ten fairly standard numbers as 
follows: A Man Without Love - Some¬ 
where My Love — Ode To Billy Joe — 
Softly As I Leave You - The Girl From 
Ipanema — Autumn Concerto — The 
Shadow Of Your Smile — I've Grown 
Accustomed To Her Face — By The Time 
I Get To Phoenix - I Left My Heart In 
San Francisco. 

The sound quality is excellent and the 
stereo facility is skillfully used, making 
an ideal record for dinner background 
or dancing. (N.J.M.) 

★ ★ ★ 

THE ROYAL TOURNAMENT 1974 - 
"TRAFALGAR" Columbia Stereo, 
SCXO 6568. 

I cannot imagine who in Australia 
would want a recording of a military 
pageant held in London, but if you have 
a place in your collection for a record 
of this type, this one is certainly exciting 
enough and well recorded. Various Brit¬ 
ish military bands provide a high standard 



IMMil 


record brush 


1,000,000 CONDUCTIVE BRISTLES 

no anti-static fluids needed 

The new DECCA Record Brush consists of a million tiny fibre bristles' As 
you brush the record surface, upward of a thousand 'bristles' enter each 
groove and remove more dust and grit than any other product available In 
addition, each 'bristle' is electrically conductive. Static on the record is 
removed as you clean, without the aid of special fluids. 

* $12.50 at leading Hi-Fi stores h record bars. 

Australian Agent British Merchandising Pty Ltd.. 49-51 York St., Sydney 
Ph 29-1571 

* Recommended retail pnce. 
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Feeling tired? . . . Overworked? , . . Here's 
a way to relax and enjoy a new concept of 
good old noughts and crosses. 

Yes, noughts and crosses but with a new 
3-dimensional twist... noughts and crosses 
in the horizontal, vertical and oblique 
planes ... and all at the same time. It's a 
new international pastime ... it’s fun and 
keeps your mind active. 

And when you're not playing, its smart 
modern appearance provides an intriguing 
decoration in the lounge or study. 


Including postage 


* An Electronics Australia Offer 


HOW TO ORDER: 


- Fill in BOTH sections of the coupon. In each section print 

your name and full postal address in block letters. Cut the entire coupon out 
FI FfTPOMircAiicTDAMA d j c / o • . ' , arr n °\f "jd the d otted I i ne. Send i t w ith you r money order or crossed cheque to 

ELECTRONICS AUSTRALIA Reader Service (3-Dimensional O’s & X's), P.O. Box 162, Beaconsfield, N.S.W. 2014. Cheque should be endorsed 

on the back with sender’s name and address and made payable to ELECTRONICS AUSTRALIA. This offer is open to readers in Australia only. 


f Name. 

ELECTRONICS AUSTRALIA 3-Dimensional O’s & X’s 

Name ^ 

| Address.. 

Address. 

I 

1 Q 

^ State.Postcode. 

. 1 

State.Postcode. 

Please send me.(state quantity) your sets of Trimula. 1 enclose my 

cheque, postal/money order to the value of. f 
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VARIETY FARE 


of band music and an exotic touch is 
provided by the drums of the Sri Lanka 
Police Reserve. A large part of side 2 is 
devoted to the main theme of the 1974 
Tournament — "Trafalgar". Presumably 
the audience present on the occasion 
were treated to an impressive visual 
spectacle, but the sound only presenta¬ 
tion has a considerable amount of in¬ 
terest when heard in conjunction with 
the sleeve note. (H.A.T.) 

★ ★ ★ 

JERRY SMITH, RAG TIME. Interfusion, 
Harlequin series L 25153. Astor re¬ 
lease. 

Excellent ragtime piano playing with 
an occasional touch of 'boogie' style 
makes up this record with a dozen all- 
time piano hits. As the titles show, most 
of the tracks fall into the singalong ca¬ 
tegory: Johnson Rag—The Old Piano Roll 
Blues-Baby Face-Ragtime Cowboy 
Joe—Music Music Music—Give The 
World A Smile-Rattle Trap-12th Street 
Rag—Down Yonder—Red River Valley— 
Swanee River—Laura's Living Room. The 
quality presents no problems and the 
backing group does a competent job to 
make up an enjoyable party record. 
(N.J.M.) 

★ ★ ★ 

THE GREAT RAGTIME CLASSICS. Paul 
Hersh and David Montgomery. RCA 
Victrola stereo AVL1-0364. 

To listen to this album is to learn the 
meaning of the expression "tickle the 
ivories". The arrangements for dual rag¬ 
time pianos (hony-tonk?) are very lively 
and make cheerful listening. For the fin¬ 
icky listener there is an edginess to the 
sound which tends to irritate after a short 
while. With this reservation, it's still a 
good album. 

Rag titles are as follows: Bohemia—The 
Music Box-Swipsey Cakewalk-Shreve- 
port Stomp—The Entertainer—Maple Leaf 
Rag-Wall Street Rag King Porter 
Stomp—Grampa's Spells—Castle House 
Rag-Cleopatra Rag. (L.D.S.) 

★ ★ ★ 

DUTCH SWING COLLEGE BAND. 25th 
Anniversary Concert Parlophone 
PCSO 7572 Stereo EMI Release 

The Dutch Swing College Band has 
been a part of the European Jazz scene 
since it was formed in 1945 and their 
professional, crisp Dixieland brand of 
playing has earned them a loyal following 
right through the world. This record was 
made during a concert and ball to cele¬ 
brate the Band's 25th anniversary in 1970 
and includes these titles: Way Down 
Yonder In New Orleans — There'll Come 
A Time - Strange Peach - Silver Jubilee 


Blues - King Porter Stomp - Livery Sta¬ 
bles Blues - Henry Hudson - Yesterdays 
- I'm Crazy 'Bout My Baby - Mississippi 
Mud - Rose Room - Rose Of The Rio 
Grande. 

The quality is really good; a must for 
Dixieland fans! (N.J.M.) 

★ ★ ★ 

THE MAN WITH THE GOLDEN GUN. 
Movie Sound Track United Artists 
L 35370 Festival Release. 

My thoughts on sound track records 
I have made known before: unless you 
have seen the film and are really crazy 
about it, why buy a souvenir of some 
of the music? This record has the re¬ 
deeming grace of technical brilliance that 
puts it in the demonstration disc class 
to show off your new electronic furniture. 
All the tracks carry the main theme, with 
instrumental and tempo changes to 
break the monotony. 

Try to listen before you buy. (N.J.M.) 

★ ★ ★ 

FAMILIAR FAVOURITES. Joseph Seal at 
the Wurlitzer. Stereo, Astor GCS- 
1441. Also on cassette. 

Joseph Seal is certainly making his 
presence felt with albums on the pipe 
Wurlitzer: an old-time organist on an 
old-time instrument, playing music in the 
traditional theatre manner. And the 
numbers on this disc are among those 
which were often performed by way of 


a change from the usual round of current 
hits and music hall favourites: Knights- 
bridge March - Beautiful Dreamer - 
Ballet Egyptien No. 1 - Chanson De 
Matin - Valse Caprice - Thrill Of The 
Pipes - Trees - Beautiful Spring - In 
A Monastery Garden — Can-Can (Or¬ 
pheus In The Underworld). 

Listen carefully and you'll notice a cer¬ 
tain amount of auditorium noise in the 
background. And, here and there some 
of the detail suffers as pipes come in a 
split second late or chop off a fraction 
too soon. For these and other reasons 
many don't like the big cinema organs 
but, if you're one of the large band of 
enthusiasts, you enjoy this latest offering 
from the well known English organist 
recorded, I would assume, at the ABC 
Theatre, Kingston on Thames. (W.N.W.) 

★ ★ ★ 

THE WORLD'S GREATEST OPERATIC 
ARIAS. Harry Secombe, tenor, with 
orchestra directed by Peter Knight. 
Philips Stereo, 6308 203. 

Harry Secombe is a first rate comic and 
entertainer who also happens to have a 
fine tenor voice, but this does not qualify 
him for a purely operatic program. There 
are numerous discs of this kind recorded 
by the leading tenors singing today, and 
Harry Secombe simply cannot compare 
with them in interpretative depth. There¬ 
fore, if you need a good recording of 
the great arias recorded here look 
elsewhere. If you want a disc to show 



COLOUR BAR 
GENERATOR 

PUSH BUTTON MODEL COLROSE-PBC III 

★ Provides the THREE COLOUR BAR STANDARDS as used' 
in Aust. (100% Amp. 100% Sat., 100% Amp. 95% Sat., & 
75% Amp. 100% Sat.) 

★ Provides THREE 8 STEP GREYSCALE PATTERNS 

★ Accurately centred CROSSHATCH patterns for precise 
adjustment of picture height, width and linearity. 

Other features include: * DOTS * VERTICAL LINES 

★ HORIZONTAL LINES * VERTICAL BARS * RED 
SCREEN * WHITE SCREEN * PAL/NTSC COLOUR 
BARS * PAL/NTSC RED GREYSCALES * VARIABLE 
BURST AMPLITUDE ★ VARIABLE VIDEO OUTPUT - 
pos. or neg. polarity ★ VHF OUTPUT - tunable * SOUND 
CARRIER - modulated (IKHz) or unmodulated 

★ CANCEL Y (Luminance) U (B-Y) and V (R-Y) switches 

★ SYNC OUTPUT for triggering C.R.O. * ALL PATTERNS 
ACCURATELY CENTRED 

Introductory Price: | ONLY $350.00 + 15% S/T] 

COLROSE ELECTRONICS 

13 FREDA STREET, NETLEY, S.A. 5037 Phone 293 5617 
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NEW ALL-TRANSISTOR STEREO AMPLIFIERS 
ULTIMATE IN DESIGN—LONG DEPENDABILITY 

Using all silicon transistors 50 WATTS—RMS 


POWER OUTPUT: 

25 watts per channel R.M.S. Total output 
50 watts R.M.S. 8 Ohms 
FREQUENCY RESPONSE: 

20 cycles to 40,000 ± 1 dB 
HUM & NOISE: 

Aux. 70dB. Mag. 60dB. 

INPUT SENSITIVITY: 

Mag. 2mv. Aux. 250mv. 

EQUALISED: 

Mag. RIAA 
TONE CONTROLS: 

Bass 50 c s ± 13dB. Treble 10kc s 1 5dB 
HARMONIC DISTORTION: 

Less than .05 per cent. 

LOUDNESS CONTROL: 

50 cs 10dB. 

SCRATCH FILTER: 

(high filter) at lOkc s 5dB. 


SPECIFICATIONS 

RUMBLE FILTER: 

(low filter) at 50 c s 5dB. 

PROVISION FOR TAPE RECORDER: 

Record or playback with din plug connector. 
SPEAKER SWITCHING. 

Two sets of speakers can be connected and 
selected by switch on front panel; they can 
also be driven together. 

HEADPHONES: 

Headphone jack is situated on front panel. 

DIMENSIONS: 

1 6 Vain. x 11 in. deep x 5" high. Weight 1 6lbs. 

POWER SUPPLY: 

Regulated power supply, with switching pro¬ 
tection for output transistors. 
SEMICONDUCTORS: 

30 Silicon transistors plus 7 diodes. 



— MODEL C. 700 — 

Cabinet available in teak or oiled walnut 
metal trim. $ 1 2.00 extra. 


$140.00 

CABINET 

EXTRA 

PLUS 

FREIGHT 

finish with matching 


PROVISION FOR 4 CHANNEL. All units wired with sockets & control for simulated 4 channel 
only requires the addition of two extra speakers. 


MAGNAVOX & PHILIPS SPEAKER KITS 


NEW MAGNAVOX-PHILIPS 3 WAY SPEAKER SYSTEM 

FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 Watts R.M.S. 


DRIVE UNITS: 

Magnavox 8-30 High Performance 
8in. Bass Unit o Magnavox 6.J 
—6in. Mid Range Speaker Philips 
High Fidelity Dome Tweeter. 
SPEAKER KIT: (less cabinet) com¬ 
prising 1 8-30 speaker, 1 6J 

speaker, 1 Philips dome tweeter, 
1 Imh. inductance, 1 8 mfd. & 1 


4 mfd. polyester condenser, 1 3" 
& 1 6" tube, innabond & speaker 
silk, plans for cabinet. 

$40.00. Reg. Post & Packing $3 
Extra. 

CABINET AVAILABLE 


- MAGNAVOX 
PHIUPS 2 WAY - 

AS FEATURED IN JAN 75 
ELECTRONICS AUST 
COMPLETE KIT OF PARTS. 
Less cabinet. 

$35.00 

post & packing $3.00 extra. 
CABINET AVAILABLE. 


- PHIUPS 2 WAY - 

AS FEATURES IN MARCH 75 
ELECTRONICS AUST. 
COMPLETE KIT OF PARTS. 
Less cabinet. 

$32.00 

post & packing $3.00 extra. 
CABINET AVAILABLE. 


24 WATT R.M.S. HI-FI SYSTEM $229.00 


« i 


i i 


EXPO 1212 AMPLIFIER 24 WATTS R.M.S. (12 watts r.nt.s. per channel) IN WALNUT FINISHFD 
CABINET WITH HIGH FILTER. LOUDNESS CONTROL & TAPE MONITOR FREOUENCY 
RESPONSE 20 TO 25.000 CYCLES. DISTORTION BETTER THAN AT'PULL RATED 
OUTPUT. GARRARD 6-300 CHANGER WITH SHURE MAG. CART WITH BASE & COVER 

™° PHIUPS 8 " & ™° PH.UPS TWEtTERS IN 
hACH SYSTEM. WALNUT FINISH, (regret no mail orders). 


NEW PLAYMASTER 143 AMPLIFIER 


DU. PU.YMASTCO to 

•-£# • 9 9 9 


As featured in Sept Et Oct. 
issues of Electronics 
Australia. 




$72.00 


Complete kit of parts including all transistors for this high fidelity 25 watt amplifier, 
silvar anodised panel with black lettering and matching silver anodised knobs Et 
special transformer with electrostatic shield. Reg. post & packing $3.00 extra. 

De luxe version of the 143 amp. with high & low filters as used in the 140 
playmaster plus loudness control $7.80 extra. 


CLASSIC RADIO 


NEW N.C. 310 DELUXE 
TRANSCEIVER 

For27240 or 27880 Khz operation (state.which 
required) with switch position for additional 
two-channels tone call signal, noise squelch 
control, circuit contains 13 transistors, diode 
and thermistor. Transmitter stability 
crystal controlled .005 Ceramic filter. Aeria'l 
9 section telescopic poweretfby 8 1.5v UM3 
batteries. Range up to 10 miles depending on 
conditions. Battery check meter. Attractive 
and durable die cast case with provision for 
S49^ rna ^ S ^ ea * cer ’ aerJa ^ a °d power supply 

REG. POST $2.00 EXTRA 

At last a breakthrough in the cost for high 
quality portable radio transceivers of the 
walkie-talkie hand-held type. We are in¬ 
troducing and offering for sale a fully PMG 
approved transceiver. 


245 PARRAMATTA RD, HABERFIELD 2045 
PHONES 798 7145, 798 6507 
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the versatility of genial Harry Secombe, 
singing fine music, this could well be 
worth your attention. The titles include 
such well known tenor arias as Flower 
Song from "Carmen" - Strange Harmony 
of Contrasts, and When the Stars were 
Brightly Shining, both from "Tosca" — 
woman is Fickle from "Rigoletto" — 
None Shall Sleep from "Turandot" - On 
with the Motley from "I Pagliacci" - and 
others from "Manon Lescaut", "L'Afri- 
cana", "Martha", "L'Arlesiana", "Fair 
Maid of Perth". The recording is of satis¬ 
factory standard. (H.A.T.) 

★ ★ ★ 

Of 

ALFONS BAUER. Sonic stereo 9075 

The manufacturers of Astor and allied 
record labels are doing themselves a 
disservice in the marketing of this record. 
They could have at least translated the 
track titles and then perhaps provided 
a few explanatory notes to sell what is 
a very well recorded and thoroughly 
pleasant album. 

Alfons Bauer is portrayed on the cover 
as a rather bemused gent in Austrian 
national dress and playing a zither. 
Accompanying him with piano accordion 
is an attractive lass also in national dress. 
They play some very lively and cheerful 
music with a suitable complement of 
yodelling on some tracks. 

There is little point in listing the tunes 
played as they are all in a very foreign 
language. (L.D.S.) 

★ ★ ★ 

SONGS SUNG BLUE (AND OTHER CO¬ 
LOURS). Val Doonican. Philips 6326 
600 Stereo. Phonogram release. 

I always enjoy Val Doonican's per¬ 
formances, whether on record or TV and 
this recent release from the Philips label 
only reinforces the view. Twelve of the 
top tunes of recent years make up the 
content: Sing—There Ya Go—It's Four In 
The Morning-Faces And Places-Amaz- 
ing Grace—If You Could Read My 
Mind-Song Sung Blue-Spanish Eyes- 
Tie A Yellow Ribbon Round The Old Oak 
Tree-Sweet Caroline-Children-Oh 
Babe, What Would You Say. 

The orchestra and chorus directed by 
Ken Woodman do a good job and, with 
good quality and sound, make an ex¬ 
cellent buy for anyone that enjoys a bal¬ 
lad. (N.J.M.) 

- ★ ★ ★ 

JUDITH DURHAM & THE HOTTEST 
BAND IN TOWN. Volume 2. Inter¬ 
fusion stereo L 35331. 

Women's Libbers would be cheered 
to know that I find Judith Durham over¬ 
powering. Judy puts every last gram of 
effort into her songs on this album and 
the result is a sort of female Tom Jones. 


Add the big brassy accompanying or¬ 
chestra and the result is unbearably loud 
with the volume turned anything above 
a whisper. Please sing a little more softly, 
next time! 

Thirteen tracks are featured: Basin 
Street Blues-Papa If You Can't Do Bet- 
ter-The Man I Love-Nobody's Blues But 
Mine-The Hottest Band In Town-Coney 
Island Washband-Down By The River- 
side-What'll I Do-Louisville Lou-lt's 
Goin' To Be A Beautiful Day-The Enter¬ 
tainer-Chase Those Blues Away-On 
Revival Day. (L.D.S.) 

★ ★ ★ 

FIRST IMPRESSIONS. Olivia New- 

ton-John. Interfusion stereo L 35375. 

Olivia Newton-John deserves to do 
well in her singing career. Her songs are 
well chosen and she sings them in a 
straightforward way that is refreshing to 
listen to after some of the garbage that 
is passed off as talent in popular music. 
On the other side of the coin, the sound 
quality on this disc is on the rough side. 
Let us hope that Olivia follows the lead 
taken by some other successful pop ar¬ 
tists in demanding quality recordings. 

Tracks include all her recent hits: If Not 
For You - Banks Of The Ohio - Winter- 
wood - Take Me Home, Country Road 

— Amoureuse — Let Me Be There — I 
Love You, I Honestly Love You - Long 
Live Love - If You Love Me Let Me Know 

- What Is Life - If We Try - Music 
Makes My Day. (L.D.S.) 


"INNERBOND” 

(Reqd ) 

BONDED 

ACETATE 

FIBRES 

for packing in 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fiores that gives 
high efficiency for sound absorption. 
"INNERBOND" is light, clean, dust free and 
easy to handle Because all the fibres are bonded 
"INNERBOND" will hang as a "curtain" and 
will not fracture or break down due to vibration 
"INNERBOND" is odourless, highly resistant to 
attack by bacteria or funjus and is vermin 
repeilant. INNERBOND" at l6oz sq. yd has a 
normal thickness of 1" ano at this density is 
recommended as a packing in speaker en 
closures for sound absorption 


it unobtainable 

For.l sq. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

+ POSTAGE AS APPLICABLE 


WONDER WOOL 

PTY LTD 

87 JAMES STREET. LEICHHARDT 
NSW 2040 

Box 548 — GPO. Sydney 2001 
Phone 56 2780 




For fine detail work 

—a hands free 
magnifier _ 

*3 


The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $18.00 


IWOMA-SGHTER 

For further information send this coupon today: 

r -- rnmmmmmm *<§1 

STOTT TEPHNICAL SERVICES MEA575 

(Division of Stott’s 

Technical Correspondence Cqllege Pty. Ltd .)_ 

159 Flinders Lane, Melbourne, Vic., 3000 

Please send me full information on the 3-D Magna-Sighter. 

I understand that no-Sales Representative will call. 


Name. 

Address . 


Postcode 


STC 721 
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LARGEST RANGE IN 
AUSTRALIA OF 
ELECTRONIC 
AND RADIO BOOKS 


Mail orders available, prompt attention. See below 
for this month's new publications. 

Now available 1975 Edition 

World Radio TV Handbook 

$8.95 

Philips 1974 Pocketbook 

Diodes Equivalents 

$2.75 

by De Muiderkring 

Electrical Calculations 

$5.95 

by A. Mychael 

How to Use Vectorscopes, 
Oscilloscopes & Sweep-Signal 
Generators 

$4.45 

by Stan Prentiss 

Solid-State Devices and 
Applications 

$6.15 

by Rhys Lewis 

1C OP-AMP Cookbook 

$6.60 

by Walter Jung 

United States Callbook 

$14.90 

1975 Edition 

Foreign Radio Amateur Callbook 

$15.95 

1975 Edition 

$14.95 


Postage 45c Local 
Postage 65c Interstate 

McGills 

Authorised Newsagency Pty. Ltd. 

187 Elizabeth Street 
MELBOURNE. VIC. 3000 
Phone 60 1475 



Amplifier design 


WIDEBAND VOLTAGE AMPLIFIERS, by 
C. W. DAVIDSON. Published by In¬ 
tertext Publishing Ltd, Aylesbury, UK, 
1975. Soft covers, 150 x 228mm, 112pp, 
many circuits and diagrams. Price in 
UK £1.95. 

This is a brief but thorough little text, 
or more properly a monograph, on the 
operation and design of solid state am¬ 
plifiers dealing with signals up to about 
10MHz. It is intended for the under¬ 
graduate engineering student and for the 
practising design engineer and techni¬ 
cian. 

The flow of thought is logical, starting 
with basic principles of devices and cir¬ 
cuits, and progressing through con¬ 
siderations of feedback, noise, distortion, 
output capabilities, etc, to various types 
of amplifier and their application. 

The text is written in clear, concise 


KENWOOD MKT ^ ~ 

&QR-666 

the ALL-band 


COMMUNICATIONS RECEIVER 


that gives 
you the world 
and an FM 
option, too. 


All-band/all-mode reception on frequencies 170 kHz to 
30 mHz covered by 6 bands. Receives broadcasts in any 
or FM—with the optional accessory 
QR6-FM. Super sensitivity from dual gate M0S types FET's 
double signal selectivity and AGC characteristics. IF 
circuit with mechanical and ceramic filters designed for 
high selectivity, resistance to interference; single button 
election °. f , wide band (5 kHz /6dB) or narrow band 2.5 
kHz/6dB). Altogether a high performance compact, smartly 
styledunit of advanced design at a suggested ‘Today* price 
Of $332.20. 



I-Mail coupon NOW!— _ 

J Weston Electronics Company | 

J 215 North Rocks Rd., North Rocks, N.S.W. 2151 Phono 630-7400 I 

NAME. I 

I ” nd j 1 ***’ 1 * of ADDRESS 

tne Kenwood QR-666 I 

__ ^ostcode.| 
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Books & 
Literature 


language, and is well served by illustra¬ 
tions. 

In short, while only modest in size and 
price, it gives just about all the detail 
information needed for any reasonably 
competent technician or engineer to de¬ 
sign amplifiers using either discrete tran¬ 
sistors (bipolar of FET) or ICs. 

The review copy came direct from the 
publisher, with no information as to local 
price and availability. (J.R.) 

Broadcasting 

1975 WORLD RADIO AND TELEVISION 
HANDBOOK, 29th edition, published 
by World Radio and Television 
Handbook Co Ltd, Denmark, edited 
by Jans Frost. 

The 29th edition is the biggest in size 
yet, with 440 pages crammed full of in¬ 
formation on radio and television stations 
throughout the world. 

In the past few years the major com¬ 
plaints have been the poor binding and 
the small print. The publication this year 
was printed and bound in the United 
States and uses a much bolder print. 

The Handbook has come a long way 
since the first issue in 1947 with its 80 
pages of information. Today radio lis¬ 
teners, professional monitors, broadcas¬ 
ters and the radio industry look on the 
World Radio Handbook as the complete 
directory of broadcasting and television 
world wide. 

This year they should not be disap¬ 
pointed with the edition. It has many new 
features, and its information on stations 
in interesting countries like the USSR and 
Indonesia is the most comprehensive yet. 
The USSR details have been gathered 
mainly from monitoring. 

As well as the details on every radio 
and television station under alphabetical 
country, listing schedules with power, 
frequency, addresses and other relevant 
information, this issue includes articles on 
the New Plan of Long Wave and Medium 
Wave, Solar activity in 1975, International 
regulations of the Broadcasting Service, 
How will Shortwave reception be today, 
and other articles on similar lines. At the 
back there is a full list of every station 
in order of frequency, so that cross ref¬ 
erence is available. 

As one who has handled the Hand¬ 
book since its first edition, and watched 
the growth of this publication into the 
only reference manual of its type, and 
with my understanding of the work in- 














volved in contacting thousands of sta¬ 
tions for information, I can only express 
the gratitude of listeners everywhere to 
Jans Frost for another excellent edition. 

The Handbook is available from tech¬ 
nical bookstores or from Arthur Cushen, 
212 Earn Street, Invercargill, New Zealand 
from whom a free brochure is available. 
(A.T.C.) 


Amateur radio 

AMATEUR RADIO TECHNIQUES by Pat 
Hawker, G3VA, 5th edition. Published 
by the Radio Society of Great Britain. 
Light card cover 245 x 185mm, 304pp, 
many circuits. 

Now in its 5th edition, Pat Hawker's 
"Amateur Radio Techniques" is becom¬ 
ing something of a tradition in the field 
of amateur radio. For those who are 
unfamiliar with it, the author stresses that 
it is in no sense a textbook of radio 
theory, although it does, in fact, contain 
a lot of helpful discussion. It aims rather 
to be a companion volume providing 
hundreds of practical ideas and circuits 
to supplement normal theoretical study. 

For the most part, the material has 
been adapted from items prepared for 
publication in the "RSGB Bulletin" (now 
"Radio Communication") so that its 
authenticity and relevance to the amateur 
scene is never in doubt. 

The material has been grouped under 
general headings as follow: Semicon¬ 
ductors; Components and Construction; 
Receiver Topics; Transmitter Topics; 
Audio and Modulation; Power Supplies; 
Aerial Topics; Fault Finding and Test 
Units; Appendix; Index. 

For those familiar with earlier editions, 
the natural question is how much of the 
material is new. The publisher's answer 
is: "... a considerable amount, in addi¬ 
tion to revision and expansion of many 
sections." Those with a fifth (1974) edi¬ 
tion may conceivably debate the invest¬ 
ment but readers with older editions 
should be in no doubt. There really is 
a lot of material in Pat Hawker's book. 

Our copy came direct from the pub¬ 
lishers but supplies should be available 
by now through technical bookshops. 
(W.N.W.) 


ATTENTION 

STUDENTS 

Our handbooks are now basic texts or recom¬ 
mended reading for many courses. Have you got 
yours? 

• Fundamentals of Solid State 

Semiconductor theory $3.00 

• Introduction to Digital Electronics 

Digital theory & practice $3.00 

• Basic Electronics 

Starts from beginning $3.00 

Plus 60 cents each post/package. 


BIG REWARDS 
WAIT FOR YOU 
IN COLOUR 

TELEVISION 

SERVICING 

-if you’re trained for it! 

Colour TV is the exciting breakthrough for the electronics service 
industry. It offers a great future for the service man who’s gained the 
knowledge necessary to do the job. 

Stott's introduce a brand new course designed to take you, step 
by step, all the way from basic electronic theory through to colour 
television receiver servicing techniques. 

If you're a beginner, it can teach you everything you need to know 
about television principles and receiver circuitry. 

If you are already working in the field or have already 
successfully completed some studies in electronics, you may be 
eligible to commence the course at an advanced stage. 

Divided into three sections, the Stott’s course covers: 

Part i — Introduction to Electronics (theory and practice) 

Part 2 — Monochrome Television Receivers. 

Part 3 — Colour Television including fundamentals, colour processing 

circuitry, servicing techniques and faults. 

Like all Stott’s courses, you will work with your own instructor, an 
expert in this exciting field, at your own pace, in your own home. 

Whether you intend to enter the television service industry, or whether 
you wish to gain a thorough understanding of television theory and 
servicing as an aid to sales experience, this is the course to help you 
make it. 

Other electronic courses offered by Stott’s include: 

Radio for Amateurs — Amateur Operator’s Certificate 


For full information mail this coupon today: 


Stotts? 



159 Flinders La. Melb . 3000 
383 George St. Sydney. 2000 
290 Adelaide St. Brisbane. 4000 
66 King William St. Kent Town 5067 
89 St. George s Tee. Perth. 6000 
P.0. Box 3396. Singapore 1 


TECHNICAL CORRESPONDENCE 
COLLEGE 

The name to trust in correspondence education 

Please send me free, and without obligation, full details of the following 
courses 

.Stott’s undertake that no sales counsellor will cail 

Mr. Mrs. Miss. A ° e . 

Address. 


..Postcode 


EASTS. 


STC761 
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General Electric TC20T1 colour receiver 

One of the latest colour TV sets to appear on the Australian market 
is the General Electric model TC20T1, marketed by General Electric- 
Kirby Appliances Ltd. It uses a 500mm (20in) picture tube and features 
an "instant on" facility, whereby both picture and sound are available 
immediately the set is switched on. 


In greater detail the tube is a 110° 
deflection type, with a delta gun con¬ 
figuration and a black matrix screen. It 
is designed to present a correct 3 to 4 
aspect ratio picture. 

The 500mm tube would seem to be 
a good compromise between size and 
cost. As a guide, it is somewhat wider 
(406mm) and higher (304mm) than the 
old 17 in screen. Add to this the straighter 
sides, sharper corners, and correct aspect 
ratio and the result is a very satisfying 
picture area. 

The cabinet measures 639mm x 448 
mm x 469mm (W x H x D) and the 
complete set weighs 34kg (75lbs). The 


UNITED TRADE SALES 
PTY LTD 

280 LONSDALE STREET. 
MELBOURNE, 3000 
TELEPHONE: 663 3815 

THIS MONTH'S SPECIAL 


TAPE PUNCHES as illustrated featured in E.A. March 
'75 only $ 12 ea. freight forward. 

TAPE READERS $ 12 ea F/F. 

KEYBOARDS only $4 ea. F/F. 

POWER SUPPLY for above 120V. DC-240 AC Input 
$10 ea. F/F. 



COMPUTER TAPE Vs" Diameter on 10W' reels in 
plastic boxes. $1 each P / p $ 1 . 

COMPUTER BOARDS. Approx. 10 transistors. 
Plus 30 Diodes and resistors on each board. Ali- 
components have long leads. 6 boards for $6 Plus 
SI P / P. 

COMPUTER RELAYS. Silver wire type. 4 sets 
changeover contacts. Size 2Vs" x 1" x Vs". 
Complete with socket. 50c each P / P 20c. 

As above, but with latching coil assembly. 75c each 
P / P 20c. 

CASSETTE TAPE HEADS. Mono. 300 ohms. SI. 50 
each P / P 15c. 
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model submitted to us was finished with 
a teak pattern vinyl covering with a 
chrome surround on the front. It was well 
finished and had considerable eye ap¬ 
peal, particularly for the ladies. 

The set is fully isolated from the mains, 


The attractive sty¬ 
ling of the General 
Electric colour TV 
set is seen in this 
picture. A combined 
" on-off " and vo¬ 
lume control is 
alongside the chan¬ 
nel selector, and the 
brightness, con¬ 
trast, and colour 
controls are slide 
types alongside the 
speaker grill. 


using a double wound 50Hz transformer, 
has a 13 channel tuner, uses a PAL-D 
(delay) circuit, and in all other respects 
conforms to the ABCB standards. 

The tuner is equipped to take either 
300 ohm ribbon or 75 ohm coax. It is 
fitted with a memory type fine tuning 
control, whereby the control is pushed 
in to set the tuning, after which this set¬ 
ting is selected automatically. 

The "instant on" feature is achieved 
by running the picture tube heater con¬ 
tinuously, at a reduced voltage. When 
the remainder of the set is switched on 
and full heater voltage restored, it re¬ 
quires only about one second for the 
heater to reach operating temperature. 

While this may sound like a gimmick, 
it proved more convenient in practice 
than one would imagine. More impor¬ 
tantly, the makers claim that this actually 
increases the tube life. Heater failure is 
normally caused by the repeated expan¬ 


sion and contraction associated with the 
heating and cooling cycles. By reducing 
changes in temperature to a minimum 
the risk of failure from this cause is also 
minimised. An additional switch allows 
the set to be switched off completely 
during holidays, etc. 

The set submitted to us was taken at 
random from stock and delivered in its 
original packing. It was simply unpacked 
and connected to mains and aerial with¬ 
out adjustment of any kind. It produced 
first class pictures immediately, the con¬ 
vergence being well within tolerance. 

Subsequently some herringbone pat¬ 
tern was noticed on channel 2, but we 
had been forewarned about this, and 
adjustment of the AGC control was all 
that was needed to control it. 

The set has ample reserve of bright¬ 
ness, contrast, and colour intensity-more 
than could be used in most cases—and 
gives good results even in well lit rooms. 

The set is made up from 11 modules, 
all of which may be replaced without the 
need for a soldering iron. General Elec¬ 
tric are providing a board exchange ser¬ 
vice for dealers not equipped to repair 
their own boards. On the other hand, 



the boards are of open construction and 
readiJy repairable. The set carries a 90 
day warranty and the picture tube a 12 
month warranty. 

The convergence controls, 14 in all, are 
mounted on a sub-panel near the top 
of the cabinet. It is designed to be easily 
demounted and placed on top of the 
cabinet so that the technician can facie 
the screen while working. 

We had the opportunity to use the set 
in a typical domestic environment over 
a period of several days, and our reaction 
is that it appears to be an excellent set 
in its size class. On live material and good 
quality tapes it produced pictures which 
can only be described as superb-and 
this with virtually no setting up adjust¬ 
ments of any kind. 

Recommended price is $669.00 with¬ 
out a stand. A mobile stand, on castors, 
is available for an additional $30.00, 
making the total price $699.00. (P.G. W.) 










Portable DMM/CRO combination 



This new Tektronix instrument mea¬ 
sures only 7.6 x 13.2 x 22.6cm, and weighs 
only 1.7kg. Yet it combines probably the 
two most useful measuring instruments 
of modern electronics: an oscilloscope 
and a digital multimeter. In addition, it 
runs from an internal, rechargeable bat¬ 
tery and is thus truly portable. 

Designated the model 213, it is ideal 
for precision servicing and field mea¬ 
surements. As a DMM, it provides DC 
and AC measurement ranges from 0.1V 
to 1000V, DC and AC current ranges from 
0.1mA to 1A and resistance ranges from 
Ik to 10M. The AC ranges include a true 
RMS measurement capability, making it 
suitable for non-sinusoidal measure¬ 
ments. 


In oscilloscope mode the 213 provides 
calibrated deflection factors from 
20mV/div to lOOV/div at DC-IMHz 
bandwidth, with an extension down to 
5mV/div at 400kHz bandwidth. Current 
waveforms can also be displayed easily, 
with deflection factors from 5uA to 
lOOmA/div. Sweep rates are from 2us to 
500ms/div, with a variable magnifier 
providing up to 0.4us/div. 

Readout for both DMM and CRO 
functions is via the CRT, with a 3 x 5cm 
screen. The 3 Yi digit DMM display 
occupies an area 1 x 4cm, giving easy 
readability. 

Enquiries to Tektronix Australia Pty Ltd, 
with offices in each state. 


"Zippy" boxes 

To dress up those small projects with¬ 
out spending too much money, Dick 
Smith Electronics can supply these 
"zippy" boxes. The boxes themselves are 
moulded in ABS plastic, and normally 
come complete with a flush fitting alu¬ 
minium panel, attaching via four self¬ 
tapping screws. There are two sizes, UB1 
at 15 x 9 x 5cm (price $2.00) and UB3 
at 12.5 x 6 x 4cm (price $1.65). Optional 
alternative panels are available. 

Enquiries to Dick Smith Electronics at 
162 Pacific Hwy, Gore Hill 2065. 



Flyback transistors 

Finding replacement horizontal output 
transistors for imported solid-state TV 
receivers can present problems. Those 
involved in the servicing of such equip¬ 
ment may therefore be interested to 
know that Paris Radio and Electronics 
have good stocks of the type 2SC643A, 
an NPN silicon device with Pt rating of 
50W, BVceo rating of 800V, BVcbo rating 
of 1500V, and Ic rating of 2.5A. Hfe range 
is 7-50 at 2A. With these ratings it should 
be suitable for replacement purposes in 
many receivers. 



For further details on these and other 
components handled by Paris Radio, 
readers should contact them at P.O. Box 
380, Darlinghurst 2010. 


E-Z-H00K 
SCOPE CABLES 
LET YOU 
CUSTOMIZE 


The best way to fully extend 
the use of your scope. 

Simple spring-loaded hook 
attaches with a single contact 
point. Frees your hands, 
while making a safe, short-free 
connection. Inner terminal board 
comes connected as a direct 
probe with a removable 
link for the addition of 
circuitry, permitting 
customizing of probe 
to your specific needs. 

Strain relief adds to 
life of cable or lead. 

Cable shown: No. 5420. 

Specify probe color 
and cable length. 

When ordering Durable, 

featherweight 
construction 
features: 
Nylon slide, tenite body 
(removable for easy 
access to terminal board), 
Stainless steel spring, 
G-10 terminal board, 
Regular or gold-plated conductor. 

Available in Red, Black, Blue, 
Green, Orange and Silver. 
Completely assembled 
with coaxial cable terminated 
to popular connectors. 
Color-coded for easy 
traceability, in a wide variety 
of standard lengths. 


EXCLUSIVE 

FIELD SERVICEABLE FEATURE 


TERMINAL TERMINAL 



HOOKUP 

SPACE 

STRAIN 

FOR 

FOR 

RELIEF 

DIRECT 

CIRCUITRY 

ADDS TO 

PROBE 


LIFE OF 
CABLE 

OR LEAD 
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BIRTHS 


PLESSEY © 

Plessey Australia Pty Limited 

Components Division Box 2 PO Villawood NSW 2163 

Telephone 72 0133 Telex 20384 

MELB. Zephyr Products Pty Ltd 56 7231. ADEL. 

K. D. Fisher & Co 223 6294. BRIS. L. E. Boughen 
& Co 70 8097. PERTH H. J. McQuillan Pty Ltd 
68 7111. N.Z. Henderson (N.Z.) 6 4189. 


SONALERT (Plessey). — February, 
1975. To the Professional Com¬ 
ponents Division, a baby electronic 
signal with a big voice. Weight j oz. 
(also less than 21 mm thick). 
Eagerly welcomed by big brothers 
Mini Sonalert, SC 628 Sonalert and 
SC 628P Sonalert. This low sil¬ 
houette newcomer is seeking a 
good home in automotive, ap¬ 
pliance and entertainment equip¬ 
ment. Very lovable, will snap-in 
fit into 27 mm panel hole with 
greatest of ease. 


"Sonalert" is a registered trademark 
and is manufactured by P. R. Mallory & 
Co. Inc., U.S.A. 


AC120/RI 



MAIL 
COUPON 
IMOW! 


ELLIOTT MACHINE TOOLS 
► Pty Ltd. 

32 Barcoo St, East Roseville, 
N.S.W. 2069 


for METAL 
PLASTICS WOOD 


The basic unit performs. 

1. Turning 

2. Drilling 

3. Milling 

4. Surface grinding 

5. Tool grinding 

Special unimat features: 

• Pre-loaded ball bearing spindle 

• 11 spindle speeds 

• Detachable rotating headstock 

• Motorized, ready-to-run. 

Radio and TV suppressed 

• Easily convertible for the various 
operations 

• Performs to very close limits 

Please forward literature on Emco 
Uni mat. 

Name . 


Address . 

.P/C. Z..EA 


10 - IN -1 MINIATURE MACHINE SHOP 

emco-uniat 
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NEW PRODUCTS 


Degaussing wand, battery charger from A & R Soanar 


Photo-etched panels 



Pictured above is a selection of photo- 
etched front panels for several recent EA 
projects. Included are panels for the 
Playmaster 140,141,142 and 143 amplifier 
projects, the Slow-scan TV Monitor, and 
the Playmaster 144 Stereo Cassette Deck. 

Interested readers should contact 
Wardrope and Carroll Fabrications Pty 
Ltd, PO Box 330, Caringbah, NSW 2229. 


New plastic case range 



Manufactured by A & R Soanar is this 
new range of high impact plastic cases, 
available in a variety of colours. Of 
modular design, the new cases feature 
three sets of interior slots for printed 
circuit card mounting, together with a 
rear fourth slot for mounting an addi¬ 
tional panel (bracket, heat sink etc). 

Other features include integral feet, 
and generous ventilation slits for cooling 
heat generating components. Interior 
dimensions are 120 mm x 120 mm x 60 
mm. 

Write to A & R Soanar Electronics at 
the address given elsewhere on this page. 


“OXFORD" 

RADIO CHASSIS 

INSTRUMENT CASES 

ENGRAVED & PRINTED PANELS 

"MINI BOXES” (Aluminium) 

Speaker Cases 

Rack & Panels (To Order) 

Stainless Steel Work (To Order) 

Wardrope and Carroll 

Fabrications Pty. Ltd 

Box 330 Caringbah 2229 
Phone 525 5222 


An essential part of every colour TV 
serviceman's tool kit is a degaussing 
wand, and this requirement is taken care 
of by the recently released XT8150 
Degaussing Wand from the A & R Soanar 
Electronics Group. The new servicing aid 
is designed to demagnetise colour TV 
receivers which have become magne¬ 
tised due to the earth's magnetic field, 
or some other extraneous cause. 

A magnetised colour TV set is charac¬ 
terised by distorted colour balance and 
loss of colour saturation. These defects 
cannot be corrected for by use of the 
manual controls. 

In use, the Degaussing Wand is simply 
pointed at the centre of the picture tube 
from a distance of 30-50 mm, switched 
on, and then gently moved with a circular 
motion of the wrist to trace the perimeter 
of the tube. The wand is then slowly 
withdrawn to a distance of 3 metres or 
more from the set, and switched off. 

Also just released by A & R Soanar 
Electronics Group is the PS241 Nickel 
Cadmium Battery Charger. This unit is 
designed to charge heavy duty nickel 
cadmium batteries of the type used in 
emergency lighting systems, portable TV 
sets, amplifiers, electronic flashguns, 
electric tools, and the larger types of 
portable radios, electronic calculators, 
and tape recorders. 

The PS241 is a constant current unit 
capable of charging 1-10 cells in series 



At top is the XT8150 Degaussing Wand, 
while directly above is the PS241 Nickel 
Cadmium Battery Charger. The battery 
charger is housed in A & R's new plastic 
case, featured elsewhere on this page. 

simultaneously. The unit is provided with 
a switch for selecting six charging rates 
between 22 and 600mA. Output voltage 
is 15VDC. 

For further information contact A & R 
Soanar Electronics Group, 30 Lexton 
Road, Box Hill, Victoria 3128. 


CRYSTALS FAST DELIVERIES 


OF ALL YOUR REQUIREMENTS 

D Type 1 to 110MHz, J Type 5 to 110MHz, K Type 5 to 110MHz from $7.00 
Send S.A.E. for free comprehensive price list 

♦ 36 year's experience 

♦ Preferred by leading manufacturers throughout the country for. 

Accuracy-stability-activity-output 

♦ Consult us for crystals for any mobile radio 
♦All types available 

♦ Discount for quantity orders 

♦Amateur aircraft and ultrasonic crystals also available 

♦ Prompt delivery 

♦ Devoted exclusively to the manufacture of Piez electric crystals 

♦ Interstate customers please contact your local agent for fast 
service 


W. J. MONCRIEF PTY LTD. 

176 Wittenoom St, East Perth 6000. 
Phone 25 5722, 25 5902. 

PO Box 6057. Hay St, East. 

FRED HOE & SONS PL. 

246 Evans Road, Salisbury North, 
Brisbane, Queensland. 

Phone 47 4311. 


ROGERS ELECTRONICS 
PO Box 3. 

Modbury Nth SA. 

Phone 64 3296. 

PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurst, NSW. 

Phone 31 3273. 


♦ TASMANIAN REPRESENTATION REQUIRED 


BRIGHT STAR CRYSTALS PTY LTD 

35 EILEEN ROAD, CLAYTON. VICTORIA. 546 5076 
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electronic 
agencies 

THE MAIL ORDER 
DISCOUNT HOUSE 
P-O. Box E5, CONCORD 2137 



115-117 Parramatta Rd, 

(Cnr Lloyd George Ave.) 
CONCORD NSW 2137 
TELEPHONE (02) 747-6472 

Trading Hours: 12:00 to 6 pm Mon-Fri. 
8:30 to 1pm Sat. 

N ? TE L P os tage, rated 10% order 

value. C.O.D. s send $i.00 prepayment. 


® SANYO CC TV 

it's cheaper than you think 




CAMERA VC1120 MONITOR VM4092 


* Monitoring with ordinary 
5°™® rTV ~ switchable 
I RF/VIDEO output. 

• Automatically adjusts to a 
wide range of light conditions 

• Low .,., nolse . wide band 
amplifier equipped with FET 
for razor-sharp picture with a 

DL g i?., reso,utlon of more than 
500 lines. 

• Uses standard interchangeable 
lenses 

• Compact, lightweight, 
easy-to-instal, 240V mains 
powered. 

• Proven, tested and 
guaranteed. 


> Solid state 9” screen video 
monitor T.V. 


• A.C. mains 
12Voperation. 


D.C. 


• Ideal for carrying into lecture 
halls for business 
presentations, for visual 
learning techniques, installing 
in shops as a deterrent to 
shoplifting, use at home to 
keep an eye on children 
playing, use in factory or 
warehouse to check incoming 
and outgoing goods or for I 
observation of progress of f 
production line etc, etc. 


OUR SPECIAL 
PRICE ONLY 


$185 


OUR SPECIAL 
PRICE ONLY 


$199 


-CAMERA TALK" C.C.T.V. SYSTEM 

Complete — ready 
to instaH 



i Simplified sight and sound 
communications with other 
locations in the company, 
factory, hospital or home. 

• Fully equipped with 
Automatic Gain Control 
(AGC). Minimum required 
light is only 40 lux (4 
footcandles). Suitable for 
security and surveillance. 

• Picture and sound transmitted 
by simply depressing the 
interphone button. Picture 
and sound hold for 40-60 
seconds, then automatically 
cut out. 


• Tremolo Call System for 
2-way conversations. 

• Corner-to-corner brilliance 
and detail on 7” monitor TV. 

• Can be expanded to include 

three cameras and 

interphones, with optional 
camera selector (Model VCS 

• Includes selected 1C and FET 

circuitry for trouble-free 

service year after year. 

• Compact dimensions. Easy to 
install. 


I Compact, Lightweight 

VIDEO TAPE RECORDER 

M0del A... 

2000 $550 

• Completely portable. 

Weighs less than 29 

, pounds. 

I • Recording and playback with 
sharp, clear signal. 

• K^?*b eve t L Contro1 (ALC) for 
both the video and audio 

• Sound-after recording for 
background music, narrations, 
commentaries etc. 



• Extra-long life and stable I 
signal with Perfect Ferrite 
Crystal (P.F.c.) head 
assembly. 

# K, r ,®fj S i ion interlacing with 
built-in sync signal generator. 
Ji ori2 ontal resolution: more 
than 300 lines. 



stereo 30 


Quality Sound 
Budget Price 


SB SB w 

fT • 


V 


Kit includes transformer, 

J labelled and numbered P*c 
I Board, all Resistors and 
■ Capacitors, 4 pages 
I instructions. 

I Amazing offer for “hi-fi-ers” 

I i cm amplifier kit, giving 
I 15W RMS in 4 ohms, 10W rms 
I in 8 ohms (per channel) with 5 
I mV magnetic cartridge input 
I volume, BALANCE, BASS 
I cnrlll TREBLE controls 
I supplied — latest integrated 
I circuit pre-amp and driver 

compatibility and thS”m t “SatVano ipc"k",t. m 



Complete Kit $30 + post. 


Over 5000 Brand New 

QUALITY SPEAKERS 

a vaitable ex stock a t ^ 

FANTASTIC SAVINGS c 




, Famous brands | 

• Magnavox 

• Plessey Rola 

• MSP 

• CTS-USA 


miss out on these SPECIALS T) 


2V4” 25 Ohm 
3” 3.5 Ohm 
4” 15 Ohm 
5” 15 Ohm 


$1.00 5 M x 4” 15 Ohm ' $2.75 

$2.50 o M x 4" 15 OHm $2.90 

$2.50 7" x 3” 3.5 Ohm $2.90 

$2.75 7” x 3" 15 Ohm $2.90 


Unbeatable deals on all HI-FI SPEAKERS. 

HI-FI/TWIN CONE 

6” 8, 15 Ohm $6.50 
8” 8, 15 Ohm $7.50 
12" 8, 15 Ohm $10.50 
6WR 8, 15 Ohm $9.95 
8WR 8, 15 Ohm $10.75 
12WR 8, 15 Ohm $13.50 
8-30 8 Ohm $16.50 

3TC 8, 15 Ohm $3.75 
3UC 8, 15 Ohm $4.20 
1” Philips Dome, 

8 ohm $9.00 


LARGEST 
RANGE in 
Australia, 
CHEAPEST 
prices, 
FASTEST 
MAIL 
ORDER 
SERVICE. 


WOOFERS AND TWEETERS 

Plessey 1” Dome, 8 ohm ..$7.50 

C80, 8". 8 ohm.$12.50 

C12P, 12". 8 ohrrr.319.50 

C12PX, 12", 8 ohm.$21.00 

C6MR, 8 or 15 ohm.$7.50 

8" roll-surround.$9.50 

8” roll-surround T.C.$9.50 

12" roll-surround.$31.00 

6" mid range.$4.50 

3" Tweeter .$2.50 


VU 


STEREO METERS 

1 3/8" Scales. 

Oual Meters in one + OE 

• case - win $ O’iJO 

"dreiiup" any 

amplifier or tape \ / 

recorder — for } {gflKgS&hi 
amateur or / > \ 

pro'estional use. " 'SN-HS 1 ' 


ROLA 2%' a 
MINIATURE ■'« 
SPEAKER 


□ $1.00 ea or 10 for $9.00. 


Popular replacement speaker for local 
< r ansistor radios. Model 
225A, 300 Hz to 5 kHz. 



5 inch T.V. TUBE 

. Brand new, sealed m 
f manufacturer's carton 

SPECIAL PRICE 

$11.95. 

ideal for servicemen, amateurs and 
experimenters. Specifications:- 
Electromagnetic deflection. 70 deq. 
angle, filament 12 Volt 70mA, Anode 
voltage 8KV at 50/iA, 2nd grid voltage 
300V. 1st grid cut-off voltage -25V. 
electrostatic focusing, size 5V?” x 4" x 
7" long. 

post) $1, 95 ‘ <p,us *1-00 registered 

A limited Quantity ot yokes is available 
to suit above T .v.tube. p rjce $? gg 


MINIATURE TUNING CAPACITOR 

Most popular type suit -jr-.r 
imported radios. Size , 

V4” x 200pf per V 

gang with inbuild { * 

trimmers, LI $1.00 ea 
or 10 for $ 8 . 00 . 

DE LUXE TUNER MODULE 304 

A high sensitivity 4 
transistor AM tuner {I 
with tuned RF 
amplifier and two IF’ 
stages for extra selectivity and 
sensitivity. The Module it ready 
assembled and operates from 9V DC 
at approximately 3MA. A 
permeability type tuner and 
push-button On-Off switch are 
supplied together with circuit and 
application diagrams. As the module 
may be used with a ferrite road type 
aerial OR an external wire type 
antenna, it is ideally suited to car, 
portable or home use. Size 5Y»" long 
x 1Y," wide x 7/8" deep. Ferrite rod 
aerial $ 1,25ea. $12.99 □ 

^ DIGITAL CLOCK KIT 
4 DIGIT 
"NIXIE" 
PI DISPLAY 
$45 00 

Build your own' case! 

A complete, easy-to-assemble kit ready 
to install in your own cabinet. All top 
quality fully branded, full spec, part* 
incl. Printed Circuit Board, Mullard 
Display Tubes, transformer, I.C.’s, 
resistors, capacitors etc. 





.0 VHF TRANSISTOR £ h '9h sensitivity transistorized T.V. tuner suit 

‘ x \/ TijMPR Australian Stations. Operates from 12 V D.C. 

* »V. I UlMcrt and output goes to IF section. Suit hobbyists 

12 Channels amateurs, T.V. servicemen etc. gg gg eg g 















































The Amateur 
Bands 


by Pierce Healy, VK2APQ 



IARU—Region III Conference 


In March 1 925, the concept of an International Amateur Radio Union 
was born. The aim was to coordinate worldwide amateur activities. 
Here, a half a century later, is a report on the third Region III conference 
held during March 1975 in Hong Kong. 


During the past 50 years the IARU has flourished 
and is recognised as an official organisation by the 
International Telecommunication Union. It represents 
amateurs and their societies throughout the world. 

The invitation to hold the third Region III con¬ 
ference in Hong Kong was extended by the Hong 
Kong Amateur Radio Transmitting Society (HARTS). 
The conference ran from the 4th March to the 8th 
March, 1975, and was held in the Lee Gardens Hotel, 
Hong Kong. All facilities for documentation of the 
proceedings were arranged by the host society. 

Representatives of nine member societies, the 
president of the IARU, three directors and secretary 


the Region III 

Association attended. They were: 

IARU 



President 

Noel Eaton 

VE3CJ 

Region III 



Directors 

Michael Owen 

VK3KI 


Tom Clarkson 

ZL2AZ 


Kan Mizoguchi 

JA1BK 

Region III 



Secretary 

David Rankin 

VK3QV 

ARRL 

Dick Baldwin 

W1RU 

HARTS 

George Flenner 

VS6AI 


Bob McCurrach 

VS6BL 


Dan Douglas 

VS6DD 


Phil Wight 

VS6DR 


Bob Norcross 

VS6AF 


Mai Hamilton 

VS6HI 


Drake Drakeford 

VS6EK 

JARL 

Shozo Hara 

JA1AN 


Sammy Saitoi (Dr) JH3PJE 


Junko Kiso (Miss) 

JR1ANP 

MARTS 

Ron Fisk 

9M2CJ 

NZART 

Doug Gorman 

ZL2IY 


Fred Johnson 

ZL2AMJ 

PARA 

Joe Gonzalez 

DU1JMC 


Ed Reyes (Dr) 

DUIOR 


Jose Tupas 

DU1JJT 

RAST 

Kam Chotikul (Col)HSIWR 

SARTS 

Tan Lian Huat 

9V10D 

WIA 

David Wardlow 



(Dr) 

VK3ADW 

Observer 

Maurice Caplan 

VS5MC 

The WIA also acted as proxy for the Radio Society 


Sri Linka. All HARTS representatives were not present 
at the same time and John YB7AAA in addition to 
being assistant secretary also participated in the 
discussions. 

The conference was opened by an address of 
welcome by the HARTS president, George Flenner, 
VS6AI. The IARU president, Noel Eaton, VE3C] then 
addressed the gathering, stressing the importance of 
the work to be done by the Region III Association. 
Particularly in regard to the approaching ITU-World 
Administrative Radio Conference at Geneva in 1979. 

The officers appointed for the conference were; 

Chairman Michael Owen VK3KI 


Secretary David Rankin VK3QV 

Asst. Sec. John Van Lear YB7AAA 

Convenor of credentials committee David Rankin 
Convenor of editorial committee Tom Clarkson 
ZL2AZ. 

In addition to reports from the secretary, directors, 
and societies' representatives, the agenda contained 
a wide range of items for discussion. After preliminary 
discussions these were referred to working commit¬ 
tees, whose reports, with some later amendments, 
became the official conclusions of the conference. 
Among these were: 

Policy on Frequency Provisions: 

1. Amateur activity is likely to have a world wide 
total of one million stations by 1982; the foreseen 
date of implementating the 1979-ITU-WARC deci¬ 
sions. 

2. The increasing use of telephony justifies wider 
bands. 

3. Increased frequency privileges should be sought 
as follows: 

a. The return of the 1800-2000kHz band. 

b. Eliminate sharing of the 3500-4000kHz band. 

c. Expand the 7MHz band to 7.0MHz to 7.5MHz 
and eliminate sharing with broadcasting services. 

d. Establish a new amateur band in the vicinity of 
10.5MHz. 

e. Expand the 14MHz band to 14.0MHz to 
14.5MHz. 

f. Establish a new amateur band in the vicinity of 
18.5MHz. 

g. Expand the 21MHz band to 21.0MHz to 
21.5MHz. 

h. Establish a new amateur band in the vicinity of 
24MHz. 

i. All the above to be the same for all regions. 

4. Article 41 of the ITU regulations should be 
amended to improve the official pronouncements 
describing the amateur service. 

5. The amateur satellite service should merge with 
the amateur service so that there is freedom to use 
all bands in space communications. 

6. Allocations should be sought in all parts of the 
spectrum up to 275GHz. 

7. World wide allocations on 220MHz should be 
sought, if necessary on a shared basis. 

8. While band plans are necessary in individual 
countries, coordination is not considered necessary 
or practical for VHF and UHF. But agreement will 
be needed to avoid conflict in space operations. 

Societies urged to participate in a regionally coor¬ 
dinated intruder watch scheme. A WIA offer to 
nominate a regional coordinator was accepted. 
Greater occupancy of amateur bands to be en¬ 
couraged. 

To implement the policies, the proposals provide 
for: 

1. Better communications between societies and 


Radio clubs and other organisations, as well as individual amateur operators, are cordially invited 

to submit news and notes of their activities for inclusion in these columns. Photosl«phs wil 
be published when of sufficient general interest, and where space permits. All material should 
be sent direct to Pierce Healy at 69 Taylor Street, Bankstown 2200. 


administrations. 

2. Better communications between societies. 

3. Better communications between IARU head¬ 
quarters and societies. 

4. Coordination of travel liaison. 

5. A meeting of Region III directors before the 
next conference. 

6. A director from Region III should attend the 
Region II conference in 1976. 

7. A booklet to be produced in suitable languages 
to advocate amateur radio throughout Region III. 

8. Societies and IARU HQ to be urged to consider 
the conclusions of the Region III conference, in view 
of the personal discussions held there. 

9. Societies to seek inclusion of an amateur on 
official delegations to the WARC or, alternatively, 
to have an amateur liaison officer on the delegation. 

Financial Matters: A budget for three years (to the 
next conference) was prepared to carry out the 
Region III Association aims and the implementation 
of the policies set down. It was decided not to alter 
societies' subscription rates. 

On this basis, in the third year, there would be 
a deficit of Aus. $6270. After considerable discussion 
the matter was resolved by a proposal from the Japan 
Amateur Radio League. 

The JARL undertook to subscribe an additional 
amount, for each of the three years, of Aus. $2120. 
The payment was for the defence of frequencies 
used by the amateur service. 

This very generous action of the JARL was empha¬ 
sised by the conference. 

Region III News: An offer by the JARL to publish 
a "Region III News" was accepted. Initially this will 
come out twice a year. Details are yet to be com¬ 
pleted between the JARL and the secretary. Material 
for publication will be sought from member societies. 
Region III Association Officers: 

Directors T. R. Clarkson ZL2AZ 

M. J. Owen VK3KI 

Tan Lian Huat 9V10D 

Dr. S. Saito JH3PJE 

Secretary D. Rankin VK3QV 

Next Conference: Invitations were extended by 
PARA (Philippines), RAST (Thailand) and NZART 
(New Zealand). The voting was Thailand, Philippines 
and New Zealand in that order. It is therefore pro¬ 
posed to hold the next conference in Bangkok, about 
October 1978. 


LOCAL & OVERSEAS NEWS 

IARU REGION I. Writing in the February, 1975 issue 
of the "Radio Communication", Roy Stevens, G2BVN, 
secretary Region I Division IARU, refers to that 
division's conference to be held in Warsaw com¬ 
mencing on 14th April, 1975; the same date as the 
first IARU conference held 50 years ago in Paris. 

The Region I Division was formed 25 years later, 
on the 18th May, 1950. At the time that division 
consisted of 15 member societies; today there are 
41 member societies. 

Referring to the IARU, Roy writes: 

"An international body, united in aim and purpose, 
is essential if amateur radio is to continue. No longer 
is the future controlled by the votes of those nations 
who have always held a traditionally friendly attitude 
towards the amateur service. 

"Today, and in the future, ITU conference decisions 
will depend on the votes of nations who are, at the 
best, unco-operative with the amateur movement. 

"The amateur service does not intend to be on 
the defensive. A logical plan for the expansion of 
amateur frequencies, in accordance with the con¬ 
ditions of the time, has already been considered in 
regional committee meetings. To be successful such 
a plan must be basically acceptable to many national 
administrations who will be prepared to support it 
at the ITU with positive votes. 

"Only the IARU is in a position to prepare a plan 
and then to propagate it world-wide". 

IARU REGION II. In the U.S.A. on 1st March, 1975, 
the basic fee for a new, renewed or modified-and- 
renewed amateur licence drops from $9 (US) to a 
new rate of $4 (US), equivalent to $2.95 (Aust). 

In 1974 the FCC proposed to increase the fee to 
$10 (US) but, following a protest by the ARRL, the 
US Supreme Court ruled that the FCC had authority 
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3 FERGUSON £ 

Manufacturers of: 
Electrical / electronic 
equipment, wound 
components and 
lighting control 
equipment. 

BRANCHES 

IN 


AMATEUR BANDS 


to reclaim only part of its expenses, that part which 
represented the "value to the recipient" of the service 
received from the FCC. 

Accordingly a new basic fee of $6 (US) was pro¬ 
posed. Again the ARRL protested, pointing out that 
there was no tangible benefit to the recipient, as 
he could not use his licence for pecuniary gain. Also, 
in view of that fact, such licences should be issued 
without fee. 

The FCC has now clarified its interpretation of the 
Supreme Court ruling to mean "value of what the 
recipient receives, as its cost to the government", 
rather than the actual cash value to the recipient 
("QST" March 1975.) 

(This is a very different approach to that taken 
in Australia by the PMG's Dept, in reply to the WIA 
protest against the 100% increase to $12 for an 
Australian amateur licence.) 


exchanged. PAOSSB uses a 4 metre dish antenna with 
IkW input and OZ9CR an 8.5 metre dish antenna, 
also IkW input. 

RADIO CLUB NEWS 

TOWNSVILLE AMATEUR RADIO CLUB: The club 
will hold its second bi-ennial North Queensland 
Convention in Townsville over the weekend 26th and 
27th July, 1975. Visitors from the cold southern states 
will be particularly welcome. 

Registration forms and further details may be 
obtained from the NQC Convenor, TARC, PO Box 
964, Townsville, Q. 4810. The closing date for regis¬ 
trations is 18th July. Registrations received up to this 
date will be eligible for a prize decided by ballot. 

Further details will be given over the VK4WIA news 
broadcasts at 0900EST on Sundays. Intending visitors 
are invited to join the VK4WIT net on 3605kHz each 
Sunday at 1945EST. 

The official convention frequency will be channel 
50 (146.5MHz) and a new repeater (channel 1) will 
be in operation by the convention date. 


ALL STATES 


Ferguson Transformers 
Pty Ltd. 

Head Office 

331 High Street. Chatswood 
NSW 2067 

PO Box 301 Chatswood, 

NSW, Australia 2067 

Phone: 02-407-0261 


wna t is believed to be the first CENTRAL COAST AMATEUR RADIO CLUB 


SSB moonbounce contact between Australia and the 
USA, has been achieved by Chris Skeer, VK5MC on 
144.107MHz. 

Contact was made on the 30th December, 1974, 
at 1117GMT with W8PKY, initially on CW. A report 
R5-S4-T9 was sent by Chris and he received R4-S4-T9. 
On changing to SSB the reports were: sent R5-S4, 
received R4-S4. W8KPY was running IkW to a yagi 
antenna and VK5MC 250 watts to a rhombic antenna. 
VK5NC and VK3AKC were visiting Chris at the time. 

On 23rd February, 1975, at 0738GMT Chris worked 
K1WHS on CW. Reports: sent R4-S3-T9, received 
R3-S3-T9, also K2RTH at R4-S4-T9 and R4-S3-T9. 

Eight stations in North America have now been 
worked via E-M-E by Chris. 

At 1335GMT on the 22nd February on 1296MHz, 
Ron Wilkinson, VK3AKC worked PAOSSB on CW. 
Reports: sent R5-S3-T9, received R5-S2-T9. 

On the 23rd February, 1975, between 1430GMT 
and 1525GMT Ron worked OZ9CR and between 
1525GMT and 1542GMT again worked PAOSSB. In 
all cases the E-M-E signal report code "O" was 


annual meeting the following officers were ap¬ 
pointed. President-Bill Smith, VK2TS; Vice¬ 
president-Ray Wells, VK2ZSX; Secretary-Susan 
Wells; Treasurer-Leon Brett, VK2ZEC; Commit¬ 
tee-Bob Leane, VK2ZLV; Ross Mudie, VK2ZRQ; 
Peter Ward, VK2YAA; Don Crutcher, VK2ZCZ; Stan 
Dogger, VK2ZRD, and John Tanner, VK2ZXQ. Public 
relations—Dick Maitland, VK2BBK. 

With a favourable bank balance, a motion passed 
at the February meeting to transistorise the repeater 
can now be implemented. There is also further 
progress towards obtaining a new repeater site. 

A refinement will be a Morse clock. As well as 
the call sign (VK2RAG) in Morse, as at present, it 
will also give the location and time when first ac¬ 
tivated. The time will also be transmitted at intervals 
while the transmitter is in operation. 

In spite of the bad weather 475 people attended 
the 18th annual field day on Sunday, 23rd February, 
1975. 

All the field events were keenly contested and 

excellent prizes for the winners were donated by 


Atlas-210 


NO TRANSMITTER TUNING. 


SIDEBAND TRANSCEIVER 
5 Band — 200 Watts 


HAM HEADQUARTERS! 


SOLID STATE 
MODULAR CONSTRUCTION. 10, IS, 20, 40 and 80 I 




$570 

The Sensational ATLAS-210/215 


AUSTRALIA'S BEST SELLING 2M 
FM rig - the 1C 22A 

IC22A 2M FM TRANSCEIVER replaces 
the IC22 and is identical electronically, 
but features a redesigned front panel 
with easier-to-read channel selection It 
features switchable power 1 or 10 watts, 
22 channels, solid state T/R relay, 
built-in PA protection, filtered d.c’ 
voltages The unit comes complete with 
mounting brackets, microphone, cables 
etc. and three channels - 1/4/50 Price is 
$210 md tax and VICOM 90-day 
warranty. Extra cystals $7 80 pair 


ICOM 

■ 


H3 


international! 

pty. limited I 


PRICE LIST 

V: Adas-210/215 

SSB Transceiver . .. 


Adas 210M/215M 
(Mars Model) . . 

. $585 

AR-230 Power Supply .. 

. . $150 

AR-200 Portable AC 

Power Supply . . 


Mobile Mounting Bracket 
Deluxe Plug-tn Model 

. . $47 

DC Battery Cabfe _ 


Mobile Bracket Kit .. 

. . $6 


WRITE FOR DETAILS 


OTHER HF GEAR . . . 

YAESU FT101B 160/10mx 
AC-DC transceiver AvI EX¬ 
STOCK at $585 

- YAESU FV 1018 VFO for 
FT 101B $102. 

YAESU FT75B 80w pep trans¬ 
ceiver - $245. 

- AC power supply $65. DC 
power supply - $75. 

TRIO TS-520 all band transceiver 

- $550 

external VFO $80 
YAESU FT 201 $506 
YAESU FT -2100B Linear $388 

KBNWOOO 

The gear you want may not 
procure any amateur equipment 
Telex service As all imports are 
»available in about 10-14 days. 


TEST GEAR 


TRIO CS1557 CRO DC-IOMHz S340 

TRIO VT10B FET VOM 8 -anges 0 5 to I.Skv. 11 meg input 

ohms 0 1 to 1000 meg, memory feture $85 

TRIO AG202A AUDIO GENERATOR cove.s 20Hz to 200 

KHz 10v ims output sine and sq wave, ext sync $94 

TRIO 75mm scope 20mv cm sens, dc to 15 MHz $170 

TRIO SG402 RF GENERATOR covers lOOKHz to 30MHz 

$76 

D 60 FREQUENCY COUNTER including 2 metre pretcaler 
$360 

GILCO 275 0-15 MHz frequency counter $210 

VICOM 24 or 12 hr digital (electronic) clock $39.90 


6 METRES SSB 




YAESU TS-620B transceiver (new 
release) $435 

TRIO TRANSVERTER TV 506 
$212 

ICOM 1C-501 TRANSCEIVER 

$445 

2 METRES SSB 

YAESU FT-220 SSB/CW/FM 
solid state transceiver $480 
TRIO TRANSVERTER TV-502 
$243 


appear in this ad Vicom can \ 
available overseas through our 
air freighted your o«der should be 


VICOM INTERNATIONAL PTY LIMITED 

139 Auburn Rd. Auburn, Vic., 3123. Phone: (03) 825398 

378 Peeific Hwy (onr Huma Ct ) f.L,i fJGW 2065 Open Friday nites and Saturdays. 

[Queensland agent: db Electronics, 21 Chri,tine Ave, Miami Old, 4220. Phone: (075) 35-1798. 


v7 

CRYSTAL OVENS 


IC21A - $298 DV-21 • $298 

BOTH FOR $570 

DV-21 DIGITAL VFO employs a PLL synthesised system with 69 
ICs, 34 transistors, I FET and 37 diodas. It can be INTERFACED 
with the IC22 or any 2m transceiver with 44-45 MHz rx 18 MHz tx, 
10.7MHz i.f., Iwr side hetrodyne, 8 x basic freq. for tx and 3 or 9 x’ 
basic fraq. for rx. Only a slight modification is required for such 
equipment and it detailed in the operating manual. It operates in 5 
or 10 KHz steps from 146 to 148 MHz and can scan either empty 
fraquancias, or the frequencies being used, whichever you select. 
Complete separate selection of the transmit and receive frequencies 
is as simple as touching the keys. When you transmit, bright easy to 
read LEDs display your frequency Release the mic switch and the 
receive frequency is displayed. These are two programmable 
memories for your favorite frequencies. You won t believe the 
features and versatility of the DV-21 until you’ve tried it Price 
$298 includes VICOM 90-day warranty 

THE IC21A is the lOw base station or mobile (146 148 MHz) with 
variable power control, adjustable deviation, 24 channels, built-in 
discriminator meter, S mater. SWR meter. PA protection modular 
circuitry, runs from 13v DC or 240v AC Complete with three 
channels. Price $298, extra crystals $7.80 pair. 


peb mount proportional control crystal 
ovens can be supplied (or standard temperatures and voltages. 
Model PCL1-12 clip type oven for He-25/u crystal $19.80 
Model PCL2-21 slip-on oven (or Hc-6/u crystals $19.80 



aANTENNA 


Model 

Imp 

Fteq 

VSWR 

PRICE 

$ 

BALUNS 

BL 50A 

BL 70A 

52 

76 

18 38MHz 

1 8 38MHz 

1.3 1 
1.31 

14 90 
14 90 

COAX 

SWITCHES 
(2 & 6 pos) 

CS-2A 

CX 6A(A) 
CX 6AIBI 

52 

52 

75 

to 300MHz 
to 500MHz 
to 500 MHz 

1.3 1 
1.3:1 
1-3:1 

\TToo 

54 00 

54 00 

TRAP 

DIPOLES 

IIIN 

52 

7 to 

28MHz 

1.2:1 

31 00 


AL480XN 

53 

3 5 a 

7MHz 

1.2:1 

31 00 


AL24DXN 

52 

7 ft 

14MHz 

1.2:1 

24 00 


A4VPN 

52 

3.5MHz 

1.2:1 

24 00 


A-8VPN 

52 

7MHz 

1.2:1 

26.50 

LISTENER 

LI 

75 

3 to - 

30MHz 


1490 

BALANCED 

FEEDER 

BTF-1 

600 



12.00 


We do not sell "C.B." equipment. 
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IONOSPHERIC PREDICTIONS FOR MAY 

Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 5.75 
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various business houses. Several provided trade dis¬ 
plays of the latest amateur equipment. 

The club wishes to thank those who provided the 
prizes and displays, and all who attended and made 
the day such a success. 

BLUE MOUNTAINS BRANCH NSW DIVISION WIA: 

The annual meeting was held on Friday night, 14th 
March, 1975, in the Springwood Primary School. The 
officers elected were: 

President: D. Clift, VK2DC; Vice-presidents: N. Thyrd, 
VK2AUS and N. Walker, VK2ZNS; Secretary: R. 
Lopez, VK2BRL; Treasurer: A. Griffard, VK2AGN; 
Publicity officer, Rex Black, VK2YA; Catering officer, 
W. Moore, VK2HZ; Education officers, H. Smit, 
VK2BHS and J. Oxley, VK2YCO. 

Preliminary plans were formulated for the 1975 
Blue Mountains Branch field day and for an "out¬ 
reach" demonstration of amateur radio to introduce 
the branch's activities to more people in the area. 

Those interested in gaining an amateur licence are 
invited to join the classes each Friday night in the 
Springwood Primary School, at 8.00 p.m. 

The branch has offered a book prize to the student 
who performs best during the year in the new elec¬ 
tronic course at the Katoomba High School. This is 
being conducted by Brian Kleinschafer, of the science 
staff, on a three lessons per week basis. Branch 
members hope to provide the school with radio 
equipment and components. 

ILLAWARRA BRANCH NSW DIVISION WIA: A 

moonbounce test with WA6LET using a 45 metre 
dish antenna was held on 22nd February, 1975. 
VK2AMW was operated by Charles Proctor, VK2ZEN 
and Roger Evans, VK2BRE. Signals were heard from 
WA6LET from 0800GMT to 0845GMT at 8dB above 
the noise, but repeated calls from VK2AMW were 
not acknowledged. 

Work is proceeding at VK2AMW on the quarter 
wave filter in front of the receive preamp. 

The Board of Senior School Studies has approved 
a proposed two unit course at the Wollongong 
Technical College for 5th and 6th forms. 

This course is to provide a broad theoretical and 
practical introduction to electronics circuits, for stu¬ 
dents interested in electronics as a hobby or as a 
career. 

High School students in 5th form may take this 
course for the Higher School Certificate. Other per¬ 
sons may also attend. 

Enquiries should be directed to Bruce Carroll, 
VK2ZIC, School of General Studies, telephone Wol¬ 
longong 299 9611 ext 271. Classes-6.00 to 9.00 p.m. 
Room 6, Science Block, Wollongong Technical Col¬ 
lege. 

GEELONG AMATEUR RADIO-TV CLUB: Details of 
repeaters in Victoria appeared in the GARC Newslet¬ 
ter, March, 1975. This was the result of a repeater 
committee meeting held in the WIA rooms, Mel¬ 
bourne on 15th February, 1975. 

Repeater standards: 

a. Deviation + and - 10kHz. 

b. Transmitter power (to suit area) 150W max. 

c. FSK identification. 

d. Tail length: silent—1 second long. 

e. Timers 2 Y 2 minutes. 

Call signs and channel locations: 


VK3 - RAP Mt Arapiles Ch. 1 * 

RAM Mt Alexander 2 

RSH Swan Hill 1 + 

RMW Mt William 3 

RMM Mt Macedon 6 or 7* 

RML Mt Dandenong 1 

RGL Mt Anakie 4 

RLV Mt Tassi 2 

REG Mt Sugarloaf 3* 

RBA Ballarat 5* 

RMA Mildura 4* 

? Albury-Wodonga 4* 

* Proposed; + pending licence. 

Members of the Victorian repeater executive 
elected at the meeting were: 

Chairman Peter Linden VK3BX 

Vice-chairman Peter Mill VK3ZPP 

Secretary Ken Jewell VK3ZNJ 


Publicity officer George Francis VK3ASV 


The GARC conducts a wide range of activities 
associated with amateur radio. For details write to 
the Secretary, PO Box 520, Geelong, Vic. 3220. 
GOLD COAST RADIO CLUB: Material for a new 
repeater antenna has been received and construction 
is under way. A higher power final has been installed 
and reports are that the signal is being received a 
little better in the more difficult areas. One report 
came from Dalby around 200kM distance. 

A GCRC net on 3650KHz at 8.00 p.m. on Sunday 
evenings is popular with listeners in southern states. 
Anybody, member or not, is invited to join in. Visiting 
the Gold Coast? Then let the club know through 
PO Box 588, Southport, Qld, 4215. Members will be 
pleased to see you. 

UNIVERSITY OF NSW AMATEUR RADIO SOCIETY: 

The society held a successful demonstration of ama¬ 
teur radio during university orientation week. Several 
new members were recruited and a good start for 
1975 seems assured. Contacts were made on all HF 
bands, including all states and a number of interesting 
overseas stations. The equipment was the club's 
FT101B and an 18AVT antenna on top of the Round¬ 
house. 

After submitting an idea for a WIA educational 
hobby station on the FM broadcast band to the 
council of the NSW Division, the society has been 
asked to conduct a feasibility study. 

The study will examine such issues as ownership, 
equipment, staffing, and finance. The society was 
also requested to submit the proposal to the WIA 
federal convention. 

For information write to UNSWARS, Union Box 
57, PO Box 1, Kensington, 2033 or call at the society's 
club room, Room 601, Electrical Engineering Building, 
University of NSW, Kensington. 

WINDSOR YMCA RADIO CLUB: A radio club for 
high school students at the Windsor YMCA centre 
in Brisbane, was formed on 14th February, 1975. The 
club is jointly sponsored by the YMCA and the 


Queensland Division of the WIA. 

First year membership will be limited to 50. Activi¬ 
ties will range from building simple radio receivers 
to an amateur radio station. In 1976 the course will 
be expanded to cover the AOCP. 

The WIA is providing a number of instructors to 
lecture on radio and electronic theory, job oppor¬ 
tunities in electronics, amateur radio, satellites, digital 
computers and associated subjects. 

Inquiries may be directed to the YMCA centre. 
EDENHOPE HIGH SCHOOL RADIO CLUB: An 
enthusiastic group of students have formed a radio 
club. Their immediate aim is to study for their ama¬ 
teur licence. The long-term goal is to help others 
to do likewise. 

Like all new clubs any assistance to help them 
to achieve their aims would be appreciated. The 
secretary is Tracey Evans, EHSRC, PO Box 117, Eden- 
hope, Vic. 3318. _ ^ 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim. why not undertake one 
of the Courses conducted by the Wireless 
Institute of Australia? Established in 1910 
to further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal Correspondence Courses are available 
at any time Personal classes commence in 
February each year 

For further information write to: 

THE COURSE SUPERVISOR, 
W.I.A. 

14 ATCHISON STREET. 

CROWS NEST, N.S.W. 2065 
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Shortwave 


Scene 


by Arthur Cushen, MBE 



Cyclone Tracy, which devastated Darwin on Christmas eve, 1 974, also 
destroyed the Radio Australia Complex with its three 250kW transmit¬ 
ters on Cox Peninsula. The Commonwealth Government is now con¬ 
sidering the best way to restore the service in the shortest possible 
time. 


Initial tests have been made with low powered 
equipment (under lOkW) from Gnargara, 40km 
north-east of Perth. These tests were beamed to 
South Africa, Europe and Indonesia and, from early 
reports, the Australian Post Office is making evalu¬ 
ations. Other sites are being inspected, including 
areas as far north as Carnarvon. 

According to the April issue of "Australian Post 
Office News", senior PMG technical advisers are 
against re-establishing the Darwin complex at its old 
level, due to its vulnerability to storm damage. 

As a stop gap measure it is proposed that two 
transmitters, of 25kW and lOOkW respectively, be 
purchased overseas and installed at Gnargara. Cost 
of the two transmitters and their installation would 
be about $2.9 million. If the scheme is approved 
without delay PMG engineers are confident that they 
could have them installed and working by late De¬ 
cember. 

A long term plan to replace the transmitters at 
Shepparton, Victoria, some of which have been in 
use since 1943, is also being considered. Such a move 
could involve a total expenditure of up to $45 million. 
In the present economic climate such a plan is likely 
to be treated as long term project, rather than one 
of urgency. 

BRAZIL EXTENDS SERVICE 

Radio Nacional at Brazilia, as well as operating 
the international service now broadcasts 24 hours 
a day with a relay of the internal service. According 
to the station the internal transmissions are on 6065, 
9665, 11720 and 15445kHz, and the power on all 
frequencies is lOkW. These transmitters are located 
within the city limits of Brazilia. 

The international service has been assigned 9605, 
11780 and 15245kHz, at 250kW, and these transmit¬ 
ters are 50km from Brazilia. The station broadcasts 
in Portuguese at 1900GMT followed by German at 
2000 and English at 2100GMT. At 2200GMT the 
program "A Voz do Brasil" is carried. The station 
address is: Radio Nacional De Brasilia, P.O. Box 
07/0173, Brasilia, D.F., Brazil. The verification card 
shows a map of Brazil and the various states. 


FINLAND INCREASES POWER 

The Finnish Broadcasting Company is to be pro¬ 
vided with a 250kW transmitter for world wide 
broadcasting, and this should be in operation next 
year. In the meantime, according to the New Zealand 
DX Times, Radio Finland currently has one lOOkW, 
two 15kW and one IkW transmitter at the Pori 
short-wave station. Also a 15kW transmitter relays 
the full home service on 6120kHz. There are 19 and 
31 metre dipole antennas beamed to Europe, and 
a 25 metre antenna beamed to Mediterranean areas. 
The new 250kW transmitter will have full short-wave 


Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, NZ. All times are GMT, add 9 
hours for West # Aust. Summer time, 1 1 
hours for East Aust. Summer time and 
13 hours for NZ Summer time. 
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coverage and there will be a rotatable wide-band 
antenna covering all bands. However, the long term 
goal is to build a completely new short-wave station 
in Southern Finland. 

At present Helsinki Broadcasts in English 0300-0330 
and 1600-1630GMT, on 9550 and on 15185kHz at 
1800-1830GMT. 

VOA VIETNAM CLOSES 

The Voice of America station at Hue, South Viet¬ 
nam, closed earlier this year after being in operation 
for nearly ten years. The station operated on 
medium-wave, 760kHz, at 50kW. VOA Vietnam 
programs were in Vietnamese and beamed to North 
Vietnam. Reception was possible in New Zealand 
when 1YA Auckland was silent. The closing of VOA 
Vietnam and the many American Forces Vietnam 
network stations has removed an interesting source 
of broadcasts, particularly the key station in Saigon. 
Operating on 540kHz with 50kW, it was widely heard 
throughout the area. 


ENGLISH FROM LISBON 

Major changes have taken place in Portugal and 
these have been reflected in the short-wave service. 
Broadcasts of the Voice of the West have been 
cancelled and all transmissions are now conducted 
with the slogan "Emissora Nacional Lisbon". Pro¬ 
grams in English are now as follows: 

GMT kHz 

0230-0300 11935 

0430-0500 6025,11935 

1400-1430 21495 

1600-1630 17895 

1800-1830 11875,21495 

2030-2100 9740 


RBI ON 6060kHz 

Radio Berlin International has been heard with a 
new transmitter on 6040kHz, with a Spanish program 
at 0345-0500GMT. Previous to this is a service in 
Portuguese from 0300GMT. Reception is fair, but 
suffers interference from the Voice of America on 
the same frequency. 

According to a report from North America, addi¬ 
tional tests have been observed and these include 
Portuguese to Brazil at 2315-2400 on 6040 and 
6065kHz in parallel with 5955, 6010, 9500 and 
9600kHz. Spanish is broadcast at 0000 until sign-off 
at 0045GMT. Further transmissions in Portuguese to 
Brazil are broadcast at 0300-0345 on 6040,6070,9500 
and 9600kHz. 

RELAYS FROM MALTA 

Reception of the Deutsche Welle relay station at 
Malta has been widely reported on short-wave, but 
our reception of the medium-wave signals on 
1570kHz last year, seems to be the first indication 
of reception at this distance. Since then the station 
has been widely received by readers around dawn, 
and the New Zealand DX Times has given additional 
information on this station. The station is principally 
intended for countries surrounding the Mediter¬ 
ranean and the Middle East, but we understand the 
beam is strongest in the "general direction" of New 


Zealand. Three 100 metre masts are linked together 
for the 1570kHz antenna. The current schedule in¬ 
cludes: 1400-1750 in German to Near East and Asia, 
1800-1850 in Turkish to Southern Europe, 1900-2055 
in Arabic to Near East, North Africa. 

WINB ON 1518kHz 

The Red Lion station WINB which broadcasts 
gospel programs to Europe has been heard on 
15185kHz closing at 2245GMT. This frequency re¬ 
places 11775kHz which carried the transmission in 
the past, but suffered interference from Madrid on 
the same frequency. The broadcast commences at 
1745GMT on 17720kHz and changes to 15185kHz 
at 1930GMT. The station address is: P.O. Box 88, 
Red Lion, Pa. U.S.A., 17356. 

ENGLISH FROM DELHI 

All India Radio provides good reception during 
the morning listening in this area with a special 
transmission to Australia and New Zealand from 
2045-2215GMT. The frequencies are 7260, 9912 and 
11740kHz. A previous broadcast to North Africa at 
1945-2045 is now on 9755 and 11880kHz. The trans¬ 
mission from 1000-1100GMT provides best reception 
on 11755 and 15205kHz. All India Radio welcomes 
reports from listeners. The address is: P.O. Box 500, 
Delhi, India. 

MEDIUM WAVE NEWS 

HAWAII: Station KIOE in Honolulu on 1080kHz 
has closed, according to Tim Hendel of Honolulu. 
The station formerly operated on 1090kHz as KHAI. 
Another Hawaiian Station KPOI on 1380kHz is ex¬ 
pected to change to 990kHz shortly, the frequency 
formerly used by KTRG, which has also closed. 

AUSTRALIA: The University of Adelaide station 
5UV which tested on 1560kHz when granted its 
licence, has moved to 530kHz according to Keith 
Barton of Adelaide. The transmissions are 0830- 
1130GMT and the program consist of educational 
instruction. The transmitter, power is 600W. The 
station address is: Radio University, Department 
of Adult Education, The University of Adelaide, 
Adelaide, South Australia. 

NEW ZEALAND: Since April 1 broadcasting in New 
Zealand has been under the control of Radio New 
Zealand after the NZBC was split into three corpora¬ 
tions, one for radio and two for television. Major 
changes have already been announced with the 
extension of hours of some stations, and a Polynesian 
radio station to be established in Auckland. Earlier 
this year two new repeaters came into operation, 
4YQ Queenstown on 1120kHz and 2YM Palmerston 
North on 1410kHz. 

The commercial network is now known as Network 
1, the former national program is now Network 2, 
while the former YC program is Network 3. Network 
3 will carry good music and has been extended in 
hours with a breakfast session 1800-2230GMT, on 
1YC 880, 2YC 660, 3YC 960 and 4YC 900kHz . 

LISTENING BRIEFS 
EUROPE 

DENMARK: According to "Sweden Calling DXers", 
after 25 years' service the antennas and masts of 
Radio Denmark at Herstedvester have deteriorated 
badly and, since February 15, only two remain in 
service. These are beamed to Africa, and Green¬ 
land/North America, and backwards to the Middle 
East. Radio Denmark is at present broadcasting on 
only 15165kHz. In these circumstances reception 
reports are highly appreciated. The address is: Radio 
Denmark, Short-wave Department, Broadcasting 
House, DK-1999 Copenhagen V., Denmark. 

HUNGARY: Radio Budapest continues to be heard 
on its new frequency, 6000kHz, with an English 
program to sign-off at 0440GMT. Transmitter power 
is understood to be 500kW. Our reception has been 
spoilt by other stations on the same frequency. 

SWEDEN: Radio Sweden in Stockholm has recently 
been using 11735kHz with English from 1830- 
1900GMT beamed to South Asia. The frequency is 
also used by Radio France and interference is rather 
severe. Two other frequencies, 11705 and 15240kHz, 
carry the same program. 





E.D.&E. (SALES) PTY. LTD. 


EDUC-8 COMPUTER-COMPLETE KIT 


(OCT-NOV-DEC 1974) 


$368.75 (Plus Tax) 

OR INDIVIDUAL COMPONENTS 
AS REQUIRED 


MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT PARTS - YOU 

NAME IT - WE WILL QUOTE 

Valves — Transistors — Zener & Power Diodes - Semi-Conductors — Diacs - Triacs — S.C.R.'s — l/C's. Speakers — Microphones 

— Coils — IFT's. Transformers — Inst Cases — Metalwork. Players & Changers — Meters — Relays — Condensers — Resistors 

- Bezels - Styli - Cartridges - Recording Tape - Probes - Instruments - Potentiometers - Crystals - Ferrite Beads - 
Cores - Baiuns - Terminals - Co-Axial Plugs & Sockets - Multi Connectors — Printed Circuit Boards - Copper Winding 

POPULAR KITS — TOP QUALITY — LOWEST PRICES 


AUDIO 

1 Direct Reading A F Gen 

2 SQ Wave Gen-1 OHz-1 MHz. 

3 Solid State A.F. Gen 

4 Additive Freq Meter 

5 A.F. Tone Burst Gen. 

6 Laboratory Solid State A.F 
Gen. 

7 Scaler/Divider Unit. 

8 Crystal Freq Calibrator 

9 Direct Reading A.F Meter- 
(0-200KHZ - 10MV-2V) 

10 High Performance A.F Gen 

11 White Noise Gen 

12 - 

13 - 

14 - 


AUTOMOTIVE UNITS 

1 5 Tacho & Dwell Angle for Ser¬ 
vice Stations 

16 Dwell Extender Unit. 

17 Solid State - CDI 

18 All Electronic Ignition System 

19 Windscreen Vari-Wiper 

20 Tacho & Dwell Unit. 

21 Brake Light Warning 

22 Emergency Flasher 

23 High Efficiency Flasher. 

24 Solid State Volt Reg 

25 Car Theft Alarm System. 

26 Ignition Analyser & Tach¬ 
ometer Unit. 

27 Strobe Adaptor for Ignition 
Analyser 

28 Car Burglar Alarm. 

29 - 


BATTERY CHARGERS 

30 6 Volt - 1 Amp 

31 12 Volt - 1 Amp. 

32 Automatic H/Duty. 

33 1-14 Volt - 4 Amp. 

34 1973 Automatic Unit. 

35 Constant Current Unit. 

36 - 

37 - 


CONVERTERS - INVERTERS 

38 12 VDC 300/600V 100W 

39 12 VDC 240 VAC 20W 

40 1 2 VDC 240 VAC 50W 

41 24 VDC 300 VDC 140W 

42 24 VDC 800 VDC 160W 

43 - 

44 - 


C.R.O. UNITS 

45 1963 3" Calibrated 

46 1966 3" C.R.O. 

47 1968 3" Audio C.R.O. 

48 C.R.O. Electronic Switch 

49 C.R.O Wideband P/Amp 

50 C.R.O Calibrator. 

51 - 

52 - 


INTRUDER WARNING SYSTEM 

53 Electronic Thief Trap 

54 Infrared Alarm System 

55 Simple Burglar Alarm. 

56 Light Beam Relay 

57 Car Burglar Alarm 


MULTIMETERS & V.OM. 

58 Protected D C. Multimeter. 

59 Meterless Voltmeter 

60 Wide Range Voltmeter. 

61 F.E.T. D C 

62 1966 V.T.V.M 

63 1968 Solid State V.O M 

64 1973 Digital V.O M. (1). 

65 1973 Digital V.O M (2) 

66 High Linearity A C Millivolt- 
meter. 

67 - 

68 - 


PHOTOGRAPHIC UNITS 

69 50 Day Delay Timer 

70 Regulated Enlarger Line 

71 Slave Flash Unit 

72 Sound Triggered Flash. 

73 Solid State Timer. 

74 Auto Trigger For Time Lapse 
Movies. 

75 - 

76 - 


REGULATED POWER SUPPLIES 

77 Laboratory Type 30/1 Unit. 

78 Laboratory Type Dual Power 
Supply. 

79 Serviceman s Power Supply. 

80 Solid State H.V. Unit. 

81 1C Variable Supply Unit 

82 1972IC Unit (E/T) 

83 Simple 5V 1A Unit. 

84 Simple 3-6V 3 5A Unit. 

85 S/C Proof 0 30 VDC at 1A 

86 Reg 0-30VDC at 3A O/L 
Protected 

87 Variable Reg 12V-05A 

88 Reg 0/Load &S/C Protection 

60 VDC at 2A (1973) - EA. 

89 - 

90 - 


R.F. INSTRUMENTS 

91 Solid State Test Osc. 

92 Signal Injector & R/C Bridge 

93 Solid State Dip Osc 

94 Q Meter 

95 Laser Unit. 

96 Digital Freq Meter 200KHz. 

97 Digital Freq Meter 70MHz 

98 IF Alignment Osc. 

99 27MHz Field Strength Meter 

100 lOOKHz Crystal Cal 

101 1MHz Crystal Cal. 

102 Solid State Dip Osc 

103 V.H F. Dip Osc 

104 V.H.F. Powermatch. 


105 V.H.F F/S Detector 

106 S W R Reflectometer 

107 R.F Impedance Bridge 

108 Signal Injector. 

109 1972 FET Dipper 

110 Digital Freq Meter 

111 Sirpple Logic Probe 

112 Frequency .Counter & DVM 
Adaptor 

113 Improved Logic Probe. 

114 Digital Logic Trainer 

115 Digital Scaler/Preamp 

116 Digital Pulser Probe 

11 7 Antenna Noise Bridge 
118 Solid State Signal Tracer 
1 19 1973 Signal Injector 
120 Silicon Diode Sweep Gen. 


TRAIN CONTROL UNITS 

124 Model Control 1967 

125 Model Control with Simulated 
Inertia. 

126 Hi-Power unit 1968 

127 Power Supply Unit 

128 SCR-PUT Unit 1971 

1 29 SCR-PUT Unit with Simulated 
Inertia 1971 

130 Electronic Steam Whistle 

131 Electronic Chuffer 


TV INSTRUMENTS 

134 Silicon Diode Sweep Gen. 

135 Silicon Diode Noise Gen. 

136 Transistor Pattern Gen. 

137 TV Synch & Pattern Gen 


VOLTAGE CURRENT CONTROL 
UNITS 

142 Auto Light Control. 

143 Bright/Dim Unit 1971. 

144 S.C.R. Speed Controller. 

145 Fluorescent Light Dimmer 

146 Autodim-Triac 6 Amp 

147 Vari-Light 1973 

148 Stage, etc. Autodimmer2KW. 

149 Auto Dimmer 4 & 6KW. 


RECEIVERS—TRANSMITTERS — 
CONVERTERS 

153 3 Band 2 Valve 
1 54 3 Band 3 Valve 

155 1967 All Wave 2. 

156 1967 All Wave 3. 

157 1967 All Wave 4 

158 1967 All Wave 5. 

159 1967 All Wave 6 

160 1967 All Wave 7. 

161 Solid State FET 3 B/C. 

162 Solid State FET 3 S/W 

163 240 Communications RX. 

164 27 MHz Radio Control RX 

165 All Wave IC2 

166 Fremodyne 4-1970. 

167 Fremodyne 4-1970. 

R.F. Section Only 

168 110 Communications RX. 

169 160 Communications RX. 


1 70 3 Band Preselector. 

171 Radio Control Line RX 

172 Deltahet MK2 Solid State 
Communications RX. 

173 Interstate 1 Transistor Re¬ 
ceiver. 

174 Crystal Locked H F RX. 

175 E/A 130 Receiver 

176 E A. 1 38 Tunor/Receiver 

177 Ferranti 1C Receiver 

178 Ferranti 1C Rec/Amp. 

179 7 Transistor Rec 

180 - 
181 - 


TRANSMITTERS 

182 52MHz AM 

183 52MHz Handset. 

184 144MHz Handset. 


CONVERTERS 

187 MOSFET 52MHz 

188 2-6MHz 

189 6-19 MHz. 

190 V.H.F. 

191 Crystal Locked HF & VHF 


AMPLIFIERS PREAMPS & CON 
TROL UNITS MONAURAL. 

194 Mullard 3-3. 

195 Modular 5-10 & 25 Watt 


STEREO 

196 1972 PM 129 3 Watt 

197 Philips Twin 10-10W. 

198 PM 10 + 10W 

199 PM 128-1970 

200 PM 132-1971 

201 ETI-425 Amp & Preamp 

202 ETI-425 Complete System 

203 ETI-41 6 Amp. 

204 PM 136 Amp 1972. 

205 PM 137 Amp 1973 


GUITAR UNITS 

209 P/M 125 50W. 

210 E/T 100 100W. 

211 P/M 134 21W. 

212 P/M 138 20W 

213 Modular 200W 

214 Reverb Unit. 

215 Waa-Waa Unit. 

216 Fuzz Box 


PUBLIC ADDRESS UNITS 

219 Loud Hailer Unit. 

220 P A. Amp & Mixer 

221 P/M 135 12W. 

222 Modular 25W 

223 Modular 50W 


CONTROL UNITS 

225 P/M 112. 

226 P/M 120 

227 P/M 127 


MIXER UNITS 

229 FET 4 Channel 

230 ETI Master Mixer 

231 Simple 3 Channel 


TUNER UNITS 

232 P/M 122 

233 P/M 123 

234 P/M 138 

235 Simple B/C. 


PREAMPLIFIERS 

237 Silicon Mono. 

238 Silicon Stereo. 

239 FET Mono 

240 Dynamic Mic Mono 

241 Dynamic Mic Stereo 

242 P/M 115 Stereo 

243 - 


MISCELLANEOUS KITS 

244 Geiger Counter 

245 Direct Reading Impedance 
Meter. 

246 - 

247 Electronic Anemometer 

248 Simple Proximity Alarm. 

249 Pipe & Wiring Locator. 

250 Resonance Meter 

251 Electric Fence 

252 Metronome Ace Beat 

253 Transistor Test Set 

254 Electronic Thermometer. 

255 Flasher Unit 

256 Lie Detector 

257 Metal Locator 

258 Stroboscope Unit. 

259 Electronic Canary. 

260 240V Lamp Flasher 

261 Electronic Siren. 

262 Probe Capacitance Meter 

263 Moisture Alarm. 

264 AC Line Filter 

265 Proximity Switch 

266 Silicon Probe Electronic Ther¬ 
mometer. 

267 Transistor/FET Tester 

268 Touch Alarm. 

269 Intercom Unit 

270 Light Operated Switch 

271 Audio/Visual Metronome 

272 Capacitance Leakage 

273 Audio Continuity Checker. 

274 Bongo Drums. 

275 Simple Metal Locator 

276 Keyless Organ 

277 Musicolour 

278 Stereo H/Phone Adaptor 

279 Attack Decay Unit. 

280 Tape Recorder Vox Relay 

281 Tape Slide Synchroniser 

282 Tape Actuated Relay 

283 Auto Drums 

284 1C Vol Compressor 

285 Audio Attenuator 

286 Thermocouple Meter 

287 Door Monitor 

288 Earth R ’ Meter 

289 Shorted Turns Tester 

290 Zenor Diode Tester 

291 Morse Code Osc 

292 Simple Electronic Organ 

293 Pollution & Gas Analyser 

294 Universal H/Phone Adaptor 

295 Super Stereo ETI 410 

296 Q‘ Multiplier 


PHONE 

662-3506 


E. D- & E- PTY^LTD. 

1 18 LONSDALE STREET, MELBOURNE — 3000 — VIC. 


PHONE 

662-3506 
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Undergraduates are eligible after one year of a 
three or four-year, or two years of a five-year 
Tertiary course or upon commencement of 
final year Technical College Diploma Course. 


RAAF 1 


The Air Force Careers Officer, 
G.P.O. Box XYZ, 

1 Your nearest State capital city. 


jjj _( e f se ? end . me ju/ther details of appointment as 


an Engineering Officer in the Air Force. 


Name _ 


Add.ess_ 


--- Postcode _ 

□ Graduate □ Undergraduate □ Diploma Student 

L ide 223 2891. Brisbane 31 1031. Canberra 65 2225. ^ 
t 34 4116. Melbourne 61 3731, Perth 22 4355 
iy 212 1011. ^ 


AFDE6 224.15 


As an engineer in the Air Force it’s really up to 
you how far you want to go with your profession. 
For a start you’ll have a wide range of advanced 
techniques and technology with which to work 
and learn and it will add enormously to your 
store of knowledge. 

As well as this, we’ll give you the time and 
opportunity to develop your skills. In whatever 
branch of engineering you serve: mechanical, 
electrical, aeronautical, electronics or 
communications. And you can do it all without 
having to worry about the financial traumas of 
the commercial world. You can devote your 
entire effort to becoming a better engineer. 
Which is just another advantage service life has 
over civilian life. Also you can become eligible 
to apply for a low interest Defence Force home 
loan. 

QUALIFICATIONS Graduates who hold a 

University Degree or a Technical College 
Diploma in Mechanical, Electrical, Electronics, 
Communications or Aeronautical Engineering. 


Authorised by the Director-General of Recruiting, Department of Defence. 


WE GIVE OUR 
ELECTRONICS ENGINEERS 
THE TIME AND 
OPPORTUNITY TO GO 
AS HIGH AS THEY LIKE. 
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INFORMATION CENTRE 


ELECTRONIC ANIMALS: I have been a reader of 
Electronics Australia for some time now, and have 
enjoyed constructing many of the excellent projects 
that have been presented in the magazine. 

However, as I am primarily interested in bionics 
(electronic animals etc.), I have noticed the lack of 
projects along that line in Electronics Australia. The 
only source material I have been able to obtain is 
from English magazines. 

Unfortunately, back issues of these magazines are 
often hard to obtain, not to mention the problems 
Involving Australian equivalents for English compo¬ 
nents. Because of this, do you think you could include 
some "electronic animal" projects in your magazine 
in future? 

My colleagues and I are in unanimous agreement 
that Electronics Australia is an excellent magazine. 
(D.K., Willetton, WA). 

® Thank you for your comments about the maga¬ 
zine. We are pleased to see that our projects have 
been to your satisfaction. We have no plans at the 
present time to develop projects along the lines that 
you mention, although if interest is sufficiently high, 
we will certainly consider this possibility. 

REPLACEMENT TRANSISTORS: In the December 
1973 issue of E.A., Mr. H.B. of Dunolly wanted a 
replacement transistor for a 2SB494. In the Tandy 
Electronics Guide (Archer) the replacement listed is 
a 276-2006 power transistor in a TO-3 case. It retails 
for $2.30. 

I also have transistor troubles—could you tell me 
of any substitutes for Sanyo 2SB474. It comes out 
of the output of a ’Monarch SA616 and is in a PT-1 
case. Is it PNP or NPN? Does it have any equivalents? 
Wedderspoon, the importers of Monarch gear, do 
not know of any SA616, do you? Would it be possible 
to work out power output from the (four) power 
transistors mentioned? 

Would it be possible to supply me with some data 
about the 2SB474? Is it silicon or germanium? Have 
you published a transistor tester for power types such 
as the 2N3055? Your mag. is great, keep up the good 
work. (I.K., Dundas, NSW.) 

®Thank you for your comments about the maga¬ 
zine. As you can see, we have published the data 
on the 2SB494, for the information of Mr. H.B. We 
are unable to help with your transistor problem, as 


it is not listed in any of our data books. We suggest 
that you contact one of the local transistor manufac¬ 
turers, who may be able to provide a replacement. 

We have not to date published a circuit for a 
transistor tester expressly for use with power transis¬ 
tors, but you can perform good-bad tests with our 
Transistor-FET checker of August 1971 (File No. 
7/VT/9). 


COMPUTER PARTS LIST: I wonder if it is possible 
to obtain a bulk parts list for the computer project- 
especially the semiconductors. (C.V., Lindfield, 
NSW). 

® By the time this letter appears in print, the 
computer will have been completed, and all parts 
lists for the various boards and sections will have 
been published. Simply collate all the parts lists, and 
you will have what you require. 

IONOSPHERIC PREDICTIONS: I have always been 
of the opinion that the pictorial representation of 
ionospheric predictions is by far the best. The old 
method of representing the predictions of MUF and 
ALF in graphical form seems to have gone forever 
due, no doubt, to various rea >ns. However, these 
did convey a larger amount of information than the 
bar graph method. For example: since the ALF is 
not a sharp cut-off, one could estimate how much 
loss of signal strength there would be when working 
below it. 

While it is impossible to convey the same amount 
of information on your bar graph predictions, I would 
like to suggest an improvement. Where the particular 
path on a particular frequency is below the MUF, 
but just below the ALF, the bar could be shown 
dotted. This would allow the user to discover the 
difference between a cut-out due to loss of F layer 
reflection and E layer absorption. (J.A., Preston, Vic.) 
® The points raised in your letter are similar to 
those raised several times in the past by both staff 
and readers. Unfortunately, we are unable to follow 
this suggestion for a number of reasons. 

As you may readily appreciate, the preparation 
of the ionospheric prediction graph involves a fair 
amount of time, both for the staff member who does 
the initial preparation, and for the draughtsman. The 
graph as it appears in the magazine is not as pre¬ 
sented to us by the Ionospheric Prediction Service. 



ELECTRONIC COMPONENTS DIVISION OF 
JOHN CARR ft COMPANY PTY LTD. 


405 SUSSEX STREET 
SYDNEY 2000 

P.O. BOX K39, HAYMARKET 
211-5077 _ 211-5077 

A professional system at a 
domestic price 

ETI 427 GRAPHIC EQUALISER 



Features: 

e 9 filters at octave intervals in each of two 
channels. 

e Level control for each channel, 
e ±13dB range on each filter, 
e Input voltage up to 3 volts, 
e Output voltage up to 2 volts at less than .1 % 
distortion. 

e Frequency response 1.5Hz to 30KHz. 

Comes with all coils prewound and a 
choice of either a timber cabinet or an 
attractive Mariviplate cover making this 
kit ideal for professional P.A. or domestic 
Hi-Fi use. Complete kit (with Marvuplate 
cover) $96.00 P&P$3.00 


ETI 422 STEREO AMPLIFIER 



High power — 50w RMS per 
channel less than .2% distortion. 
Complete Kit only $118.00 

P&P $3.00 


ETI 420 4-CHANNEL AMPLIFIER 



features 15watts per channel with 
SQdecoding. Complete kit $129.00 


P&P $2.50 



adapt your stereo to full 4 channel 
SQ operation $65.00 PErP$2.00 


If you are unable to complete an "Elec¬ 
tronics Australia"' project because you 
missed out on your regular issue, we can 
usually provide emergency assistance on the 
following basis: 

PHOTOSTAT COPIES: $2 per project, or 
$2 per part where a project spreads over 
multiple issues. Requests can be handled 
more speedily if projects are positively iden¬ 
tified, and if not accompanied by technical 
queries. 

METALWORK DYELINES: Available for 
most projects at $2 each, showing dimen¬ 
sions, holes, cutouts, etc., but no wiring 
details. 

PRINTED BOARD PATTERNS: Actual size 
dyeline transparencies: $2 each. Specify 
positive or negative. We do not sell PC 
boards. 

REPLIES BY POST. Limited to advice con¬ 
cerning projects published within the past 
2 years. Charge $2. We cannot provide 
lengthy answers, undertake special research 
or discuss design changes. 


BACK NUMBERS: Only as available. Within 
last 6 months, face value. 7-12 months, 
add 5c surcharge; 1 3 months or older, add 
10c surcharge. Post and packing 60c per 
issue extra. 

OTHER QUERIES: Technical queries outside 
the scope of " Replies by Post"' may be 
submitted without fee, for reply in the 
magazine, at the discretion of the Editor. 
COMMERCIAL, SURPLUS EQUIPMENT: 
No information can be supplied. 
COMPONENTS: We do not deal in elec¬ 
tronic components. Prices, specifications, 
etc., should be sought from advertisers or 
agents. 

REMITTANCES. Must be negotiable in 
Australia and made payable to "Electronics 
Australia ". Where the exact charge may be 
in doubt, we recommend submitting an 
open cheque endorsed with a suitable limi¬ 
tation. 

ADDRESS: All requests to the Assistant 
Editor, "Electronics Australia", Box 163, 
Beaconsfield, 2014. 
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NATIONAL RADIO SUPPLIES 

332 PARRAMATTA RD, STANMORE, NSW 2040. PH. 56-7398. 


Valves 


KT61 

W61 m 

6U7 

6K7 

7a8 

25Z6 

6K8 

1C7 

7a6 

2803u 

VR57 

L63 

958 

6SS7 

6C8 

807 

25L6 

1A7 

6AG5 

VT132 

1K7 

6CA4 

KTZ63 

7193 

6X5 

Special all 80c +p/p 




ELECTROLYTIC SPECIAL 

32mf350vpig. 60c 

16 + 16 350v 60c 

90mf 300v ESC496 60c 

5 + 70 + 25+5 300v $1.20 

16+1 6mf 300v ECD318 60c 

50 +50 350v Elna $1.50 

200 + 60 300v Elna $2.30 


SPEAKERS 

3V2" MSPw/tx. 

6x93.5 

3" tweeter Mag. 3TC 
5" tweeter rola 
6" MSP 3.5 


$2.50 
$4.20 
$1.50 
$3.00 all p/p. 
$3.50 


6WR 8WR 10WR 1 2WR all trade price 


MODERN VALVES 

6HG8. 6CM5. 

$1.38 $2.OOp/p 

6BL8. 6BM8. 

$1.40 p/p 

R.IWR 6DX8 

Set of 4 knobs for T.V. 
suit Prec. H.G.P. S. Cross 

$2.00 p/p 

Big 5BP1 still at $1.50. p/p. 

Car radio knobs 10 for $2.00 p/p. 
Oak switches 10 for $2.00 p/p. 

B.S.R. Turntables G11 302 

$46.00 p/p 

G11 204 $38.00 p/p B new. 

2.5 3.5 rca plugs 10 for $2.00 p/p. 

$1.58 p/p. 

6AL3 6GV8 

? $ 1.60 p/p. 

VARIABLE CONDENSOR 

Ceramic, transmitter etc. 

Indoor Aerials spiral $1.50 p/p. 

10 for $ 1 3.50 p/p. 

SPECIAL 

Bezels 240v red & green with 
res. 45c p/p. 

A bag of T.V. knobs ass. 

■ $ 1.20 p/p. 

$2.50 inc. HGF ch. sel. 

P/P- 

Pye portable gram cabinet. 

Wood with vinyl cover 

Stereo Jap replacement cartridge 
LJnix/Ar^al 50 nrinnn S 9 50 n/n 

21 5/406 Colourguard Aerials 

8 elements $ 1 5.80 p/p. 
exc. in fringe area all 

Big bag of w/w resistors 

5 & 7 & 10 & 20 watts 

20 for $4.00 p/p. 


univcioai v J. /.V/ IIIUIIU v L. . 4L\j U/ U. 

240v motor heavy duty 
used in tuners T.V. 

Resistor special 100 for $ 1.50 p/p. 

fittings in stock or will 
order. 

Kriesler $3.00 p/p. 


Clearance Yokes 

Suitable for all 90 deg. 
some new & some s/hand 
; but okay all 

I $5.OOp/p. 

Special Transistor 

2N3055 $ 1.1 5 p/p. 

Screw type stylus 

BSR & Jap 1 for 30c 

10 for $2.20 p/p 

Poly Pack Special 

good values 50 for $2.00 p/p. 

BC107 35c p/p. 

Quadrophonic Ronec Adaptor 




is $75.00 now special 

$60.00 p/p. 

1,25v torch lamps 

Meters 50ma 
in polished wood case 
& carrying case lab. type 
few only at $ 1 2.00 p/p. 

Dial drum 3" for radio 40c p/p. 



'j 10 for $ 1.20 


Filter chokes 50,250 m $ 1.40 



CERAMIC PACK. SPECIAL 


T.V. legs 7" Walnut 

Maple shorter than yours 

4 for $1.00 p/p. 

STEREO REAR SPEAKERS 

High quality 

100 cond. for $2.50 p/p. 


pair for $ 1 5.00 

7 Pin valve straightener 50c. 

Bezel Special 

as they come in different colors new stock 

10 for $3.50 p/p. 





Bag of grommets 50c 

A Bag of ex Anodeon Pots 
with switch handy for 
switch back. 

10 for $4.50 p/p. 

Toggle switch pack 
& slide A1 mat. 

10 for $ 3 00 p / p 

Selenium Rectifier 

for battery charger $2.60 +p/p 

5 Pin Din 



i III L/lll ouusci 

60c for two p/p. 

ft/l ipo Pnnrioncnrc 


EHT transf. El HMV new $5.50 p/p. 


,v,, va v/uiiuonsurs 

Special 50for $2.00 p/p. 

DOOR CAR SPEAKERS 

4 Sound 

Radio & cassette 


Dual impedance 
dual cone 

4 & 8 


combination 

$112.00 


$ 1 6.00 a pair p/p. 

IB3 EHT Sockets 2 for $ 1.00 p/p. 


COMPLETE CASE 

« » 



10/10 ampl & chassis 



Magnetic compass 
for aerial checks 

9 Va + 3Vi +8 deep $6.00 p/p. 

Potentiometer 

Stereo volume 500k dual w/switch 
$1.80 p/p. f 

30c p/p 

Alligator clips diff. 
types & colour 10 for 

$1.80p/p 

sin. 20 $4.00 

p/p 

PAmrcmpa n 


Vibrators 6 volt 5211 AWA $ 1.40 p/p. 

LUNDENSOR 



MICA new type 

100PF .001MF 

FRESH ELECTRO 

LOCK DOWN 

AERIAL 


assorted 

20 for $ 1.80 p/p. 

Pigtail 10 for 
$3.00 p/p. 

$3.00 p/p. 

Perspex covers for turntables 

Special 15x 14x 3’/2 $3.50 p/p. 




Photo cell sp. 
apr. 12 40c p/p 

SPECIAL 

T.V. Mams TX $2.00 p/p. 

MOTORISED 

AERIAL 

$ 14.00 p/p. 

Stereo turntable with bal. arm & cartridge 
motor. Complete to assemble. 

$7.90 per unit + p/p. 
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INFORMATION CENTRE 


It is prepared from a series of individual graphs 
contained in booklets and from a number of com¬ 
puter printouts. As this service appeals to only a 
limited number of readers, we cannot justify addi¬ 
tional time spent expanding its format. 

In addition, there is a further practical consideration 
to be made to your suggestion. Where do we select 
the cut-off point if we were to expand the format 
along the lines suggested? Such a cut-off point would, 
at best, be subjective, and could only be made after 
extensive field investigations. These difficulties would 
be compounded by the fact that ionospheric predic¬ 
tion is not an exact science anyway. 

Obviously, we must have some cut-off point, and 
for the present format we have chosen those time 
intervals when it is predicted that the circuit will be 
open for at least 50 per cent of the month. 


200MHz DIGITAL FREQUENCY COUNTER (EA De¬ 
cember 1973): I shall be very grateful if you could 
clarify through your columns the pin connections 
of ICs 10 and 24 of the above project. 

The connections on the printed board (73/cl2) 
appear to be at variance with the circuit diagram 
on pages 42-43. It has been noted that pins 3 and 
14 of IC10 have been transposed in the circuit dia¬ 
gram compared to the printed board. Similarly, pin 
2 and pins 10 and 12 of IC24 have been transposed. 

I have checked the above with the technical infor¬ 
mation provided for the ICs, but I am still confused. 
Perhaps the above does not disturb the function of 
the instrument, but the counter I built did not func¬ 
tion, despite changing the bias resistors. The overflow 
1C has been connected as per technical data of 1C 
7473. 

Thanking you and awaiting your reply in your good 
magazine. (P.L., Wondai, Qld.) 

®The differences that you have detected between 
the board pattern and the circuit diagram are illusory 
rather than real. Since the reset function is not being 
used on IC10, the J and K inputs may be interchanged, 
the Q and Q-bar outputs also being interchanged 
to restore the logic function. 

This was done to simplify the printed circuit board 
pattern. As the logic function is not affected, there 
is no reason why the change should be shown in 
the circuit. 

As you have not supplied any symptoms of the 
actual faults displayed by your counter, we are unable 
to provide a positive diagnosis. However, we would 
like to draw your attention to the errata for this 
project which were published in the April and June 
1974 issues. 


VARIABLE FREQUENCY SPEED CONTROL: Could 
you supply me with a circuit for a variable frequency 
supply to be used as a speed control on a 
synchronous motor. I have looked through past 
editions of the magazine without success. I need 
a supply rated at 200W, 240V. (K.B., Port Macquarie, 
NSW). 

(5 The reason you couldn't find one is because 
such a supply has never been published, K.B. How¬ 
ever, a tip published in Circuit & Design Ideas some 
time ago may help: An audio oscillator connected 
to a very high power audio amplifier thence through 
a suitable voltage transformer is often useful in 
applications such as this. 


Notes & Errata 

DAUBLE (January 1975, File No. 3/MS/50). The parts 
list contains the following errors. The 120 ohm resistor 
should be 15 ohms, 1 x 6.8k should read 2 x 6.8k, 
and 2 x 68k should read 1 x 68k. 

FUNCTION GENERATOR (February 1975, File No. 
7/AO/22). In the diagram on page 53, the numbering 
of the wires to the range switch is incorrect. Leads 
2 and 5 should be interchanged, as should leads 3 
and 4. 


MSA 


No information is disclosed to clients until candidates 
have given permission during personal discussion. 


GENHUL MANAGER 

Electronics 


To co-ordinate and lead the activities of a group of small companies involved 
in the manufacture, marketing and servicing of advanced electronic equipment 
—sold to a range of industries and to government, and directly to the general 
public. Location: Sydney. 

The Managing Director, to whom the General Manager will report, is develop¬ 
ing considerable other interests and seeks someone capable of taking the 
day-to-day control of the present group off his shoulders. With the right 
leadership, the combined sales of the companies concerned should soon 
reach $10 million p.a. with some 500 employed. There are strong international 
affiliations. 

The remuneration package, which includes company car and superannuation 
provision, will attract someone currently earning a basic salary in the area of 
$15,000 to $20,000 p.a.—and there are real promotion prospects. 

Applicants, probably in their 40’s, will be well qualified technically. More 
importantly their experience will have involved them in all facets of this 
industry, ideally including development work, marketing and long-term contract 
negotiation. A knowledge of modem management methods and a keen busi¬ 
ness sense are key requirements. 

Applications should be addressed to: 


Ian F. Rote 

MANAGEMENT SELECTION AUSTRALIA 
1st Floor, Royal Exchange Building, 56 Pitt Street, Sydney, NSW 2000 

MSA20S4 



+ Replaces buzzer and bells and danger of inductive 
kickback 

^ Audio tone varies with resistance (0 to 50 OHM) 

^ Open circuit 9V at the probes 
^ Short circuit current 6mA 
^ Fits your hand and your tool box 
^ Safe for semiconductors 
^ Measures only 70mm x 35mm x 95mm 

$ 12.93 including sales-tax plus P & P $ 1.00 


CALCOMP AUDIBLE 
CONTINUITY TESTER 


SAFE 


EFFECTIVE 


COMPACT 


AUSTRALIAN TIME EQUIPMENT PTY LTD 

192 Princes Highway, Arncliffe, N.S.W. 2205 
Phone: 59 0291 
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Aprecision switch 
for those who can't affond a failure. 



This is a precision switch for those who can't afford a failure. 

We wanted a switch which met the highest industry standards of reliability, a 
switch that was perhaps extravagant in its structure, in the raw materials employed 
and in its mechanical and electrical life expectancy. 

It would be machined out of a single piece of brass, finished in nickel plating, be 
insulated with Hostaform C and with contacts of rolled gold on silver. 

It would be a miniature illuminated type with interchangeable lens caps of 
varying colours. 

It would be at home in the most sophisticated professional or conventional 
equipment, but essentially where dependability was a foremost requirement. 

It would probably be Swiss made. 

Only Sloan met all our requirements. 

This quality switch is now available from Plessey. 

PLESSEY O 

Plessey Australia Pty Limited Components Division Box 2 PO Villawood NSW 2163 Telephone 72 0133 Telex 20384 
MELBOURNE: Zephyr Products Pty Ltd 56 7231 ADELAIDE: K. D. Fisher & Co. 223 6294 PERTH: H. J. McQuillan Pty Ltd 68 7111 N.Z.: Henderson (N.Z.) 6 4189 


AC118 HOU 


TELE-TEIMNIS 


THE POPULAR NEW ELECTRONIC 
GAME PLAYED ON THE TELEVISION 
SCREEN. AS DESCRIBED IN 
PRACTICAL WIRELESS. 



PLAY THE GAME THAT'S SWEEPING THE NATION YOU'VE 
SEEN IT IN PUBS. CLUBS AND ARCADES NOW YOU CAN 
PLAY IT IN THE COMFORT OF YOUR OWN HOME. PLUGS 
INTO THE AERIAL OF YOUR VHF BLACK & WHITE OR 
COLOUR TELEVISION DOES NOT INTERFERE WITH OTHER 
TV PROGRAMS BUILT FROM 7 NEAT SUBSECTIONS PUR¬ 
CHASE A COMPLETE KIT OR SUB-SECTION AT A TIME WITH 
FULL INSTRUCTIONS 


Complete kit $99.50 + P&P $2.00 


t NOTE.-WE HAVE 
MOVED TO LARGER 
PREMISES. (7000 SQ. FEET) 
AT 429 MURRAY ST. 


N0VUS 

PORTABLE CALCULATORS 

from $15.95 
ELECTRONIC SLIDE 
RULE MODEL 4510 


• Arithmetic 

• Logarithmic 

• Trigonometric 

• Conversions 

• Square Roots 

$79.50 + Postage 
includes Sales Tax 

WITH 

CASE 



NEW MODELS 

. a i l r — - 1 



7 TRANSISTOR RADIO KIT 
Silicon transistors, complete 
with instruction book, carrying 
case and earphones. 

Special Price $8.75 

10 TRANSISTOR RADIO KIT 

With RF stage $14.50 

Post & Pack, 75c. • 



Trio Kenwood solid state communi 
cations receiver $335 P/P $4. 


BARLOW-WADLEY 

RECEIVERS 



Model XCR-30 Mk II 500kHz to 31 
MHz continuous coverage, crystal 
controlled reception of AM/USB/ 
LSB/CW. Price $260 + P & P. 


1 Watt 3 channel 
C.B. transceiver 
With call ot 

system 

• External aerial 

Provision for exter¬ 
nal speaker, aerial 
and power supply ! 
$49.50. 

Post $ 1 extra. 

NC310 1 WATT 
TRANSCEIVER 



A PROFESSIONAL 
TYPE SOUND LEVEL 
METER 



Check stereo speaker sys¬ 
tems, Industrial noise. 
Group sound 

$69.00 + P&P 



VHF 

CONVERTER 

TUNER 

110-136 MHz 
couples to 
broadcast 
receiver, 

$14.95 
P & P 55c 



WILLIS TRADING CO. 

PERTH G.P.O. Box No. X221 7, W.A. 6001 


New VORTEX STEREO 
CASSETTE DECK 
ASUSEDINEAP/M 144 
— $29.50 


429 MURRAY ST., 
PERTH, W.A 
21 7609 21 7600 
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Marketplace 


FOR SALE 


NEW COMPONENTS. Resistors Vi & V 2 W, 5% range 10 to 
10M ohm 3.5ceach or $3 per 100 mixed. Capacitors 'Green 
Caps ' .001 to 022uF 10c. .033 & .047 11c. 0.1 uF 13c. 
0.22uF 17c. All 100 volt. 630 volt .001 to .0047 12c, 
.01 uF 14c, 022 15c, .033 18c. .047 20c, 0.1 22c. 
Electros all 25V PCB mount 5. 10 & 25uF 12c, 50uF 16c, 
IOOuF 18c, 220uF 25c, 470uF 32c, lOOOuF 58c. Min 
order $2. P&P 30c. GH Components. PO Box 378. Glen 
Waverley 3150. 

EASY COLOUR PROCESSING. Kits available, neg & print 
chemicals, equiv. to C-22, C41, E3/4, Ektaprint 3, Agfa 
82, etc., for Kodak. Agfa, Fuji, Ansco and others. Send 
SAE for price list or our product range and information 
service. Transcolor Services, PO Box 212 Newport, 2106. 

lOOpF 5kV DISC CAPS 10 for $2.50. Pair National Trans¬ 
ceivers $40. Ryan. 26 Underwood Cres, Old. 4350. 

SEMICONDUCTOR & COMPONENT BULK BUY SPECIALS: 

BC107/8/9 metal can 10 of one type $2.40. EM402 1 
Amp diodes 10 for $1.20. 2N3055 power transistors 4 
for $5, 10 for $9.90 Mixed resistors 100 for $1, mixed 
compacitors 100 for $1.50. 3.5mm plugs 10 for $1.30. 
RCA plugs 10 for $ 1.50. Minimum order $2, post & packing 
30 cents. SAE for free comprehensive price list. Grove 
Electronics, Box 158, Elizabeth. SA 5112. 

BATTERY SAVER OR POWER SUPPLY basic kits. Comprising 
1A tapped transformer 1.2V to 1 5V range, bridge rectifier, 
filter capacitor. $7.70, P&P 80c. ECM Industries. Box 309 
Hawthorn, Vic. 3122. 


CALIBRATION SERVICE: 

Haltronics offer a calibration service for digital meters and 
frequency counters to the following guaranteed standards: 
DC voltage to 0.05%; AC voltage to 0.1%; DC current 
to 0.1%; Resistance to 0.1%; Frequency to 1 partin 10* 
ie. 0.1 Hz at 10MHz. Both commercial or magazine project 
instruments handled. Charges on an hourly rate. Haltronics 
Pty Ltd, 57 Sinclair St, Crows Nest. NSW. Ph. 
02.92 0845^ 


TV REPAIR COURSE 

This well designed black and white course has 
been designed by servicemen who know. Learn 
at home at your own rate. First set of lessons 
and tests $10 inc. postage. All tests are cor¬ 
rected by your instructor. 

MITCHELL'S TV SCHOOL, 

35 Rosewarne Ave, 
Cheltenham 3192. 


TIME CLOCKS 



SANGAMO 

$15 

DAY OMIT 
DEVICE 


HORSTMANN 

$12 


VENNER 
$12 

Now with spring reserve 


240V 50 cs 15A Contacts 

Used tested and guaranteed 

PACK & POST $1.00 
Vic. & OLD. $1.20 W.A. $1.50 

CLOCK DISPOSAL CO. 
P.0. Box 147 
LINDFIELD. N.S.W. 2070 


VINTAGE RADIO COLLECTION: valves, books, speakers, etc. 
$250 the lot, also comm Rxs—B28. 60KCS — 30MCS $75, 
Bendix BC348. $50. Compass MN26C $25. M. Smith. 99 
Semaphore Road, SA 5019. 

OPERATIONAL AMPLIFIER: 301 TO-5 80c. 307 TO-5 or 
MDIP 85c, 709 TO-5 or DIP 75c. 741 TO-5 or MDIP 80c. 
747 (dual 741) TO-5 or DIP $2.35, 748 (freq adj 741) 
MDIP $1.15. Digital clock chips MM5311 28 pin BCD 6 
digit mux $16.90, MM5312 24 pin ipps BCD 4 digit mux 
$13.90; MM5313 28 pin Ipps BCD 6 digit mux $15.90; 
MM5314 24 pin 6 digit mux $17.90; MM5316 40 pin 
alarm 6 digit $17.90. Data sheets for clock chips supplied 
on request with order. Worldwide Electronics, P O. Box 308, 
Hornsby N S W. 2077. 

AIRMEC WAVE ANALYSER type 248: Covers 2.5—300 mHz. 
Has 70dB dynamic range. 3 bandwidths of 20kHz. 1 7kHz, 
and 500kHz. Has AM and FM monitor. Measurements 
accurate to .25dB. Rangemaster Electronics, Brisbane. Ph. 
91 3597. 


WE SELL Construction plans. TELEVISION: 3D converter, $25 
camera, Kinescoping recorder, VTR Colour Converter. HOB¬ 
BYIST. Electronic Microscope, 96-hour music system, voice 
typewriter, Morse Code to typewriter copier, solid state 
Teletype TELEPHONE: Answering machine, pushbutton 
dialer, phonevision, Autodialer, Car Telephone Extension, 
legal connector. BROADCAST: Special effects Gen. Time 
Base Corrector. Plans $7.50, air shipped from our USA 
research labs COURSES: Telephone Engineering $52. 
Security Electronics $33. Investigative Electronics $29.50. 
Super Hobby Catalog plus 1 year's Electronic Newsletter, 
air mailed $ 1.00. Don Britton Enterprises, Suite 28. 280 
Pitt St., Sydney, AUSTRALIA. 


1 CENT SPECIAL FOR THIS MONTH ONLY FROM Ml- 
CRONICS . 1 uf/300VAC DUCON HERMASEAL CAPACI¬ 
TORS—1 CENT EACH (Limit of 20 to each customer at this 
price) 

Polyester Greencaps 001 uf/lOOv—20 for $1. .01 uF/ 
100v— 20 for $1.20. Electrolytics SPECIAL lOOOuF/18v 
Top Brand Pigtail—5 for $2. COPPER CLAD BOARD SPECIAL 
6" x 3"—5 for $1 THE ABOVE SPECIALS FOR THIS 
MONTH ONLY! Act Now! Order yours before they sell out. 

TRANSISTORS: BC1 08(BC548)- 1 0 for $1.80, 
BC1 79.BC1 57—6 for $2. AS205(BC107)—10 for $1.80, 
BC328.AS147—6 for $2. DIODES: 0A91—10 for $1.50. 
OA95—10 for $1 80, 1N914—10 for $1.40, EM402 
(200v. 1 A)-10 for $1.20, 1 N4007 (1000V, 1 A)-10 for 
$1.95. GERMANIUM TRANSISTORS: 2N261 3(AC1 26), 
2N270(AC128), 2N410(2N1 638), 2N41 2(2N1 639)-10 
for $2.50. 2N1110(OC45). XB103(OC71). XA101(0C45). 
XA102(OC44)— 10 for $2. INTEGRATED CIRCUITS at 
GENUINELY BARGAIN PRICES —DIGITAL T.T.L. 
7400.7401.7402.7410,7420.7430,7440-40C ea , 
7404 — 4 5c, 7408 — 50c, 7413-80c, 

7473,7474.7475-$1.05 ea.. 7441.7442-$ 1.75 ea 
7447—$2.20. LINEAR OP AMPS 709 (D I P.)—80c. 741 
(D I P.)—85c, AUDIO AMP PA234 1w R.M.S. incl. Cct 
Diagram—95c ea VALVE SOCKETS (7 pin)-10 for 50c. 
SLIDE SWITCHES (18 pin)—4 for $1. TUNING CAPACI- 
TORS-Larger type 2-gang-$ 1.50, 3-gang-$ 1.75. ELEC¬ 
TROLYTICS AMAZING DISCOUNTS: Top Quality Pigtails 
47uF/l0v—10 for 60c, 2uF/40v—10 for 90c, 2uF/ 
300v—10 for $2.50. 10uF/65v—10 for $1.20, 40uF/ 
70v—10 for $2. 50uF/125v—6 for $2. IOOuF/200v— 3 
for $2. 200uF/70v—4 for $2. 500uF/25v-10 for $2.50, 
10OOuF/6 5v—6 for $2. 1000uF/18v— 5 for $2, 

2000uF/18v—4 for $2.50. 

SUPER BARGAIN PACKS A MUST FOR THE AMATEUR. 
HOBBYIST or SERVICEMAN. THESE are assorted mixed 
packs at sometimes Vi of the normal price. TRANSISTORS, 
NEW BRANDED pnp and npn germanium types (Mixed)— 10 
for $1.75 POWER RESISTORS: 3w-7w, 5%. 10%. Top 
quality (Mixed)-2 5 for $ 1.75 ELECTROLYTICS: Top quality 
Pigtails incl. low volt, and high volt —25 for $1.90. 
CERAMIC CAPS Excellent quality low and high volt, 
types—50 for $ 1. TANTALUMS Miniature types at incred¬ 
ible price of 20 for $1.90. ZENER DIODES: Consisting of 
5 x 1w and 5 x lOw types—10 for $2.95. TAG STRIPS: 
Including 11 -pin with 2 securing lugs—40 for $1.95. COILS: 
Miniature coils Osc. I F. (Mixed) unmarked—20 for $1.50. 
STYROSEALS: Including 630v types. Top grade—25 for 
$1 POTENTIOMETERS: Including dual, single, switch and 
preset pots—20 for $2.95. SWITCHES: Including rotary, 
slide and P.B. switches. Real value— 10 for $3.50. SILICON 
DOUBLE DIODES: (20v. 30ma) TD772, ideal for making 
• up AND GATES—20 for $ 1 Post and Pack 30c or extra 
for heavy parcels MICRONICS. P O. Box 175, Randwick, 
N.S.W. 2031. 


Electronics & Hi Fi Enthusiasts 

ring HOBBY HIRE for 

• oscilloscopes, dual and single trace 

• complete audio testing equipments 

• signal generators 

• TV tuning equipments 

• function generators 

• high speed drill presses for PC boards 

• frequency counters ^ 

• hand-operated guillotines 

• VTVM's and VOM's 

• many others 

• auto-transformers and isolating 

• technical advice 

transformers 


Very reasonable rates. Free delivery and pick-up 7 days a week (50 km from Sydney 
GPO only). Please phone (02) 50 4361 after 6 p.m. 


C.C.T.V. CLEARANCE SALE C.C.T.V. 

Ideal for Hams, Experimenters or Security. 



HI-FI HOUSE 

127 Forest Rd, HURSTVILLE 
N.S.W. 579-4673 
118 Keira St, WOLLON¬ 
GONG N.S.W. 28-6661 



Concord cctv cam¬ 
era with 5" inbuilt 
electronic view¬ 
finder. Features . . 
500lineresolution, 
RF or video output 
(switchable), std. C 
mountfor lens, auto 
or manual light 
compensation, in¬ 
ternal sync genera¬ 
tion, high output 
signal. 

Retails at $650.00 Limited 
stock only at $425.00 inc 
tax 


ELECTRONICS Australia, May, 1975 


109 























MARKETPLACE - Cont 


ELECTRONIC EQUIPMENT: UV recorder, TV test gear, many 
other items, $450 the lot. B. Haley, Flat 1,43 Blair Street, 
North Bondi 2026. 


BIG 1C CLEARANCE: —74 series 00,02,03,04,06 08 10 
20,30,40, all 40c ea ; 7473, 75c; 7413, 7474^ 7476^ 
80c; 7490, 85c; 709, 95c; 723, $1.50, 741, 85c 555 
$1.50; LM309K. $3.15, TBA810 Amp. Module (E.A.Jan! 
1975) $6.20, power supply $10.00. MJE340 $1.97. P&P 
extra. Send S.A.E. for lists to:— Oliver Electronics Pty. Ltd., 
P.O. Box 4, St. Leonards, N.S.W. 2065. 


BACK ISSUES ELECT. AUST; Elect Today. Complete 1972- 
1973-1974. Offers please. 421 Forest Rd, Bexley, N.S.W. 


NOVUS MATHEMATICIAN 4510 imm. del. $81 pp. stud 
T/Ex NORSTATE ELECTRONICS. Box 582, Shepparton 
3630. 


AUDIO AMP IC'S. TBA 641 B 5W RMS with pc board and 
details $3.95. TBA 810 S 7W RMS with details $3.35. 
Numerical indicators . . . Vi" LED . . $3.15. Vi" LED 

$2.80. Decoder driver and latch . . . $2.45. LED's; Red 
$0.37, Green . . $0.95, Yellow . . . $0.95. BC107. 

BC108, BC109 . . . 25c. IN914 . . 15c. IN4004 1A 

400V. DIODES ... 15c. IN4148 . . . 15c. 709 DIL 
$0.56. 741 DIL . . . $0.82. LM309K V. REG . $3.85 
7800 Series v. regs. 5V. 8V. 12V. 15V. 18V. 24V. AT 
1.0A . . . $2.25. 

Desolder tools, min switches, panel meters etc. Send for 
details by return service. All goods are ex-stock and by top 
manufacture with no hassle money back guarantee. 
ELEKTRON DEVELOPMENTS, Box 305, Cloverdale W A 
6105. 


BRIDGE RECTIFIERS 400V 10A $3.50ea. Zener diodes 6 . 2 V 

1W 30c ea. Timer 1C NE555 $1.50 ea , NE556 $2.50 
ea. Leds large red with mounting 35c ea., green 45c ea. 
P&P 30c. Dalby Electronics, P.O. Box 1, ERMINGTON 
2115. 


ELECTROLYTIC CAPS, (upright): 16v: 1, 4.7, 10uf - 8c 
30uf — 10c, 47uf — 11c, lOOuf — 13c, 220uf — 24c, 
470uf — 27c. 25v: luf — 9c, 4.7. lOuf — 10c, 30uf 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, eac 
fitted with Diamond Stylus at no extra cost. 

GP9I-1 MONO CRYSTAl Stereo Compatible $6.95 
6991-2 HIGH OUTPUT MONO CRYSTAl 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAl. $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPIIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A’ASIA) PTY. LTD. 

31 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1 227 


*5 



All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 



★ MRX25 

RADAR UNIT 

$145 

★ CL 8960 

DOPPLER RADAR MODULE 

$28 

★ CL 8960B 

DOPPLER BURGLAR ALARM 

$75 

★ CL 8960D 

DOOR OPENER/CLOSER 

(Automatically & selectively opens doors etc.) 

$90 

★ CL 8960K 

Burglar Alarm Kit 

Case, D/R Module, Relay, P.C.B.. all you 
need to build an equivalent to CL 8960B 

$49 


• ^ Development; Miniature Doppler Radar module the size of 2 cigarette packets 0 


Electronic Developments & Service Pty Ltd 

27 Buckley Street. Murriekville N.S.W. 2204 


— 12c, 47uf — 13c, lOOuf - 1 7c, 220uf - 29c, 470uf 

— 30c, 1000/25v — 69c, 1000/15v — 45c, 1000/50v 

— $1.09. Pigtails arrive soon. JUMBO leds: red — 28c, 
gm. or yellow - 47c, Min. red - 21c. SN7400 - 30c 
g teed. Many other components at similar low prices. Send 
S.A.E. for full price lists. All items top quaTity & new. P 
& P — 35c. Return of post service. DIGGERMAN ELEC¬ 
TRONICS, Box 33, Coramba, N.S.W. 2466. 


READER SERVICE 


AUSTRALIAN RADIO DX CLUB: For overseas and long 
distance shortwave and medium wave reception for serious 
DX monitors. Monthly bulletin. Send 20c stamp for mem¬ 
bership details to ARDXC, PO Box 227. Box Hill, Vic 3128. 


PRINTED CIRCUIT BOARDS: Design, layout and artwork for 
PCB negatives or finished boards supplied. For further 
information phone 878 8945 or write to G. Sampson, 7 
Homewood Street, Nunawading 3131. 


PENFRIENDS: Have friends throughout the world. Start now, 
all ages welcome. Write to: The Pen Society, (Y. 12), Chorley! 
Lancs, England. 


WANTED 

VALVE CHECKER, do older type valves. Particulars 
to J. Cooper. Hartley Street, Cowra, N.S.W. 2794. 


CLASSIFIED RATES $1.50 per line 
per insertion payable in advance. 
Minimum two lines. 

CLOSING DATE is six weeks prior to 
the on-sale date. Issues are on-sale 
the first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, 
Sox 162, Beaconsfield, 2014. 



EMONA 

best value in 

Electronic 

Calculators 


MODEL 


SC40 POCKET SIZE 
SCIENTIFIC COMPUTOR 
— $104. +15% sales tax If 
applicable, including: carry 
case, type 12, 240 V 

A.C. adaptor/charget. 

Data entry, and display in 
range of ±1 x 10~ 99 to 
^10 — 10“5) x 1099. 
Answer In ten significant mantissa and 
Floating decimal 



two exponent digits, 
point or scientific 


Ic notat 

entry proof. X2, yx and 1/X 
functions. Exponential functions. 
Logarithmic functions. Trigonometric 
functions. Inverse trigonometric 
functions. Angle unit both In radian 
and degree. Fixed memory for 10-digit 
precision 7T and e. Two sub-memory 
registers for automatic bracketing and 
parenthesizing. Extra memory register. 
Radian-degree Indicator. Automatic 
busy/ready Indicator, error Indication, 
result overflow Indication, display 
shut-off and Lo-battery Indicator. 
Dual-sectioned keyboard for arithmetic 
and scientific functions. 14-dlglt LED 
display. Built-In computor-controlled 
energy saving circuit. Built-In 
rechargeable battery 

Package & Postage By 
Registered Airmail $3.50 extra. 

OTHER MODELS ALSO 
AVAILABLE 

EMONA ENTERPRISES, 

21 Judge St., Randwick, 

N.S.W. 2031. Phone: 399-9061. 


no 
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SOCKET SPANNER SET 

32 piece metric brand new Va", *%" + 
1 / 4 " drive ratchet ext bar, T bar plug 
spanner etc in metal case only $5.95 
set. Post A 95c, B $1.10, C$1.25, C$1.35. 

CIRCULAR SLIDE RULE 

33 / 4 in diameter. Will do the same work 
as the conventional slide rule. In¬ 
struction book included 

from $1.60 each 

P 8. P 20c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$26.00 

(2 TELEPHONE SETS) 

$1 cartage to rail. Freight payable at 
nearest atte nded railway station. 

ALTIMETERS 

Sensitive type ex Air Force, made by 
pioneer USA. $37.50. 

Post: A $1.50, B $1.60, C $1.95, D $2.75. 

TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100 125 MHz and TR 1936 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RX on 
same channel complete with 
gene rator. _ $33.00 

MINIATURE 
ELECTRIC MOTORS 

lVa to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

75c each or 10 for $5 
P 8. P 20c ea. or 10 for 55c. 

AIRCRAFT CLOCKS 

Genuine Eight Day Jewelled move 
ment, sweep second hand and start of 
trip indicator. Dash mountings. Ideal 
for car rallys. 

$22.50 p a. p $i.05. 


ILFORD 17.5 mm 
SPROCKETED 
MAGNETIC TAPE 

1000 ft reels brand new original packing 

$ 4.00 ea. quantity 

available 

Post A 79c. B $1.20, 

C $1.40. D $1.70 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7/16inch. 

ONLY $7.85 

Post 55c 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1.50 each P 8. P 30c. _ 



BC221 

Frequency Meters. 

$35.00 


HANDY SIGNAL INJECTOR 

Produces an Audio Signal in rich 
harmonics. Ideal for Sig Tracing in 
A F., I.F., and R.F. circuits. Powered 
by 4 Penlight Batteries with On-Off 
Switch and indicator lamp. Size l'/a" 
Diam. 5" Long. Only 

$6.50 Post 55c_ 


P.M.G. TYPE KEY SWITCHES. 
45C P&P20C 


TELESCOPES 
ZOOM FOCUSING 

25 X 30 $ 19.95 - 40 X 40 $28.95 
150 x 50 $37.50. 60 x 60 $75.00 as illustrated 
Ip & P A. $1.45, B. $1.60, C. $1.75, D. $1.85. 


VALVES 


807 

BRAND NEW 

IN CARTONS 
$1.50 CV850 

65N7GT 

95c 

1H6G 

5U4G 

95c 

832 

EF50 

75C 

6AG5 

5Y3 

$1.99 

6X4 

2x2 

75C 

VR64 


$1.50 

75C 

$5.00 

80c 

$2.25 

75c 

75C 


P 8. P30c 


PARABOLIC REFLECTORS 
PYREX MIRROR 

36" dia. Ideal solar radio optical ex¬ 
perimenting also decorating purposes. 
$37.50 Sorry shop sales only. 


RADAR TRANSCEIVER 

X BANDWITH KLYSTRON 

etc. $45.00 



Ask for our 
illustrated leaflets 


60 magnification with a 
aomm coated objective lens. 
With tripod. 

$39.50 

As illustrated. 

P & P A. $1.55, B. $1.75, 
C. $2.25, D. $3.25. 



J0 x 30 $5.85. PUP 55c. 

30 x 60 $34.50. P 8. P A. $1.79, B. $2.20, 
C. $2.40, D. $2.70. 


WALKIE TALKIES 

2-way radio, 7 transistor PMG ap 
proved, set of 2 only $48.50 

1 watt, 11 transistor $130.00 set of 2. 

P 8> P A. $1.45, B. $1.60. C. $1.75, 

D. $1.85. 


SMALL COMPUTER 

PANELS 

3in x 2in containing 2 valves, qty of 
resistors, etc. 

ONLY 75C P & P 30C. 


TELEPHONE WIRE 

1 mile twin(2 miles) genuine ex-Army 
Don 8 perfect condition $35 per drum 
$1 cartage to rail freight payable at 
destination. 


ELECTRONIC FREQUENCY 

COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 

100KHZ $150 


PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $35.00 P «■ P *105 

MORSE KEY I MORSE KEY BUZZERS| 

$1.40 $4.25 

Post 20c. | Post 55c. 


IMPELLER PUMPS 

New gunmetal body, Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of 
liquid. Self prining. Ideal boat bilge 
pump, sullage drains, etc. Approx size 
8" x 5" 

4V* $19.95 

Va" $22.75 

3/ 4 " $27.50 

P&PA. $1.45, B. $1.60, C. $1.75, D. $2. 


HALF INCH RECORDING 
TAPE 

Top Grade 2400' on lO’/a" reels. Ideal 
Video Experimenting. Only $3.50 

P 8. PA. $1.55, B $1.60 per reel. 

C. $1.95, D. $2.75. 


FREQUENCY METERS 

AN URM 32 A 120 KHz to 1000 MHz, 
with two 40V power supply, $125.00. 
$1.00 cartage to rail, freight payable at 
nearest attended railway station. 


UNISELECTORS 

4 bank 25 position $4 each. 
P8.PA, 70c, B. 85c, C. $1, D. $1.10. 


CONDENSER LENS 

2Vain DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. P 8. P 20c. 


ADLER FREQUENCY 
METER 

100KH7 70MHZ $95 

4 DIGIT RELAY COUNTERS 

50 volt DC, suit slot car Lap counters, 
etc. 

$1.25 each. P 8. P 30c. 


522 Transceivers 100 150M CS 

$35.00 


CHASSIS PUNCH SET 

Five sizes. inch, 3 /4 inch, Va inch 1 
inch and V'a inches. With taper 
reamer $21.00 

P8. PA. $1.45, B $1.60, C. $1.75 
D. $1.85. 


SELSYN MOTORS 
MAGSLIP 

Md. 11.$5.25 ea. 

NO. 19 TWO WAY RADIOS. 
Power supply, accessories, etc., $35. 


BINOCULARS 

PRISMATIC Coated Lenses. Brand 
new. Complete with case. 

7 x 35 Wide Angle . $35.50 

8 x 40 Wide Angle $39.50 

7 x 50 . * $31.50 

10 x 50 . $32.50 

12 X 50 . $33.45 

20 X 50 $37.95 

P&PA. $1.45, B. $1.60, C. $1.75, 

D. $1.85. 


3000 TYPE RELAYS 

P.M.G. 200Ohms — l'500Ohm 
Coils $2.50 each. P 8. P30c. 


SPY TELESCOPES 

b x 17 mag size of a rifle cartridge 
extends to 8" Only $3.50 each, post 
55c. 


Cintel Oscillator and Electronic 
Counter, type 388. 

$250 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit. 

P&PA. 60c, B. 85c, C. $1, D. $1.10. 


CONDENSER LENS 

l’/ain diam. IVjFL. 50c each. 

P 8. P 20c _ 


MULTIMETER 

A compact and handy tester for 
workshop or lab where quick circuit 
checks are required 
DC Voltage 5-2.5K (20,000 OHMS per 
volt) AC Voltage 10-1000V (10,000OH- 
MS per volt) DC Current 0-50 UA. 0-2.5 
MA, 0 250 MA. Resistance 0-6 Megoh¬ 
ms Capacitance 100 UUF to IUF. 
Decibels — 20 to plus 22 DB. Complete 
with instructions. 

Only $15.95 ea. Post $1.05. _ 

EX ABC RECORDING 
TAPES TOP BRANDS 

1 / 4 " x 1200 'on 7" reels. $2.50 
1 / 4 " x 2400'on IOV 2 " reels. $4.95 
P&P A. 72c, B. $1.05, C. $1.15, D. $130 

SOLENOIDS 

Plunger Type 12V 300MA. Suit electric 
camera control, miniature trains, 
radio, etc. 

$2.50 P 8 . P 20c 

200 MA 24 volt, Vein push movement. 
$2.50 P 8 . P20c. 

ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 600x 
magnification. Complete with dissect 
ing kit slides etc. 

P 8 . P A. $1.45, B. $1.60, nn 

C $1.7 5, D. $1.85. _ $1 5 00 

TRANSCEIVERS 
Ex Army 

No 10 set, 38 to 55MHz with hand piece 
$22.50. Battery to suit $3.50 extra. 

No C42 set, 36 to 60 MHz complete with 
24V power supply, headphone, mic, 
leads etc $45.00. 

No C45 set, 23 to 38 MHz complete with 
mast, headphones, mic 24V power 
supply etc. $95.00. 

$ 1.00 cartage to rail, freight payable at 
nearest railway station. 

Crystal Earphone 75c P 8 t P 20c 

Cassette head cleaners $1.50 P 8. P 20c | 

6" SPEAKERS 

8 OHMs 5 watts flush mounting with 
attractive bakelite cover plate 
mounting screws and 6 ft connecting 
wire $4.50 ea or two for $8.50. 

P&PA. $1.02, B. $1.35, C. $1.45, D. 
$1.60. 


COMMUNICATIONS 

RECEIVER 

TCA Rb223 Communication* 
Receiver*. Tha»e receiver* don't 
coat as much a* a R390 A or a 
RACAL but give you the op¬ 
portunity of having a unit with a 
similar performance at a fraction 
of the cost. Continuous tuning 
from 1.6 to 30.5 Mhz. bands. First 
conversion is crystal locked into a 
2.5 to 3.5 Mhz tunable second IF. 1 
uV sensitivity. Drift from switch 
on to fully warmed up less than 3 
Khz. Dial reset to less than 1 Khz. 
Calibration to within 3 Khz. 
(typically within 1 Khz.). 
Operation from 240V, 110V AC or 
24V DC with inbuilt power 
supplies. 19 inch rack mounting. 
Accepts coaxial 50 or 75 ohm 
antennas. Diversity operation 
possible IF output for panadap 
tors etc. Complete with leads. 
headphones a bargain at $295.00 
Cartage to rail $1. Freight payable 
at nearest attended railway 
station. 


ALLIGATOR CUPS 

Sets of two with 14" connecting wire. 5 
sets for 81. Post 24c. 


5" CRO TUBE 5 BPI $5.50 each 

Post A 85C, B $1.10, C $1.25, D $1.35. 


loud hailer 

Battery operated, transistorised. In 
good used condition $27.50 Post A 70c, 
B 85c, C $1, D $1.25. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SORRY NO COD 
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LECTRDLUBE 

REGD. 

REEZER SPRAY 


For isolating faults in transistors, diodes and 
other semi conductors, finding dry joints and bad 
contacts. Protecting heat sensitive components 
whilst soldering, checking thermostats and ther¬ 
mal cut-outs. 

Electrolube is non-toxic and will not affect anv 
paints, plastics, or rubbers. 

Available from leading electrical wholesalers. 


Information on FREEZER SPRAY and other 
ELECTROLUBE products is available 
from Australian agents: 


Richard rear (Australia) pty. ltd, 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Telephone: 43-0326 


Advertising Index 


R.F.1547D 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn. 3104. Victoria. P.0. Box 162. Ph. 85 4061 

TELEPHONE PLUGS 

Standard 6.5 mm. Grey plastic handle. 0.35 each 

Five for $1.50 

Also as above but stereo type. 0.50 each 

Five for $2.25 

Above prices include postage. 

HAND TOOL SPEED CONTROLLERS 

Complete ready to use. Approved by S.E.C. Suitable for any 
ac/dc or brush type motor. Controls speed down to stop 
with little loss of torque. 

Two amp. (500 watt) size. $15.75 

Ten amp. (2400 watt) size. $25.00 

Prices include certified post. 

CRYSTAL EARPIECES 

With cord & either 2.5 or 3.5 mm plug. 0.90 each 

Six for $5.00 including postage. 

METAL BOXES 

Detachable top & bottom. Grey hammertone finish. Sue SVi 

X SVi X 4Va inches. One side has a 1 %" and a Vi" hole. 
Unused and suitable many uses. 

Four for $3.95 including postage. Quantity discounts avail¬ 
able. 

BASIC ELECTRIC MOTOR 
SPEED CONTROLLER KIT 

Suitable ac/dc or brush type motors only. Hand tools espe- 
daily. 

Three amp. size $7.50 

Ten amp size $8.50 

Kit consists of—triac, resistor, pot, knob, diodes. 3 pin plug 
& base, & circuit 

Plastic cabinet suitable for above. $1.35 

Prices include postage. 

AMMETERS 

Moving coil type. 0-10 amp. dc. 

Clear plastic face 65 x 55 mm. 

$4.50 including postage 

FERRITE RODS 

Eight inches long by three-eighths inches diameter. 

0.75 each 

Four for $2.50 including postage. 

BASIC LAMP DIMMER KIT 

Will control incandescent lamps up to 1000 watts. Consists 
of—triac, diac, pot, knob, ferrite rod inductor, capacitors, 
resistors & circuit. $6.50 

Plastic cabinet suitable for above $1.35 

Prices include postage. 

DIN PLUGS 

Five pin 180 degree stereo type. 0.35 each. 

Five for $1.50 including postage. 


SUBSCRIPTION SERVICE 


Subscription Rates 

SA 12.00 per year 
within Australia. 

$A 15.00 per year 
elsewhere. 

Make sure you receive every copy of the magazine by ordering it from your 
newsagent or the publisher. For publisher subscriptions post this coupon 
21*7 y°Z rr * m '! tanc *' t0 Subscription Dept, PO Box M204, Sydney Mai! Exchange 
2012. Subscription will start with first available issue 


ElECTROnilS 


Rustralio 


J 


Name.... 
Address. 


Postcode. 


Enclosed is. 


.for. 


years 


A & R-Soanar Group 
Akai 

Amalgamated Wireless (A sia) Ltd 
Amplion (A sia) Pty Ltd 
Arlunya Pty Ltd 
Audio Engineers Pty Ltd 
Australian Time Equipment Pty Ltd 
Bright Star Crystals Pty Ltd 
British Merchandising Pty Ltd 
BWD Electronics Pty Ltd 
John Carr Pty Ltd 
Maurice Chapman Pty Ltd 
Classic Radio Service 
Clock Disposal Co 
Colrose Electronics 
Deitch Bros 
Dick Smith Electronics Pty Ltd 
Directorate of Recruiting 
E D & E (Sales) Pty Ltd 
Electronic Agencies 
Electronic Developments & Services 
Elliot Machine Tools Pty Ltd 
Emona Enterprises 
Ferguson Transformers Pty Ltd 
Richard Foot (Aust) Pty Ltd 
General Electronic Services Pty Ltd 
George Hawthorn Electronics 
Haco Distributing Agencies Pty Ltd 
Hi-Fi House 
Hobby Hire 
IRH Natronics Pty Ltd 
Jacoby. Mitchell & Co Pty Ltd 
Kenelec Systems 
Kitsets Australia Pty Ltd 
Lanthur Electronics 
Leroya Industries Pty Ltd 
Management Section Australia Ltd 
Marconi School of Wireless 
McGills Newsagency Pty Ltd 
Mitchell's TV School 
National Radio Supplies 
NIC Instrument Coy 
Panel Parts Pty Ltd 
Philips Industries Ltd 
Plessey Australia Pty Ltd 
Radio Despatch Service 
Rank Industries Ltd 
Rose Music 

Sanwa Electric Instrument Co 

Peter Shalley Electronics Pty Ltd 

Sony Kemtron Pty Ltd 

Stott's Magna Sighter 

Stott's Tech Correspondence College 

Sungravure Pty Ltd 

Tektronics Pty Ltd 

Union Carbide Australia Ltd 

United Trade Sales Pty Ltd 

Vicom International 

Wardrope & Carroll Fabrications Pty Ltd 
Weston Electronics Pty Ltd 
Willis Trading Co 

Wireless Institution of Australia (NSW) 
Wonder Wool Pty Ltd 
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As Japan’s leading audio-only manufacturer, Sansui 
has always provided the vanguard in amplifier 
technology, design and development. 

Three new models — the AU-5500, AU-6600 and the 
AU-7700 — combine the latest developments in design 
with electronic circuitry which produces an audio 
transparency — musicality — impossible to write into 
technical specifications. This abstract quality must 
be heard. 

Power output of the three models range from 70 to 
110 watts RMS into 8 ohm speaker systems. Total 
harmonic distortion is less than 0.15% — the figure 
for the AU-7700 being less than 0.1%. Frequency 
response figures are equally outstanding. 

Your hi-fi specialist will gladly tell you of all the 
technical innovations in the new Sansui AU range. 
Listen critically to these new Sansui amplifiers. Please 
be quite analytical. We believe you will confidently 
select Sansui. 

Here are abridged technical specifications: 

SANSUI — AU-5500. o u 

Output: 35 watts RMS per channel into 8 ohm speaker 
systems. THD: Less than 0.15%. Frequency response: 
10-35,000 Hz +0.5, —1 dB. Sensitivity suits magnetic 
cartridges, tuners, tape decks, etc. Recommended list 
price: $419. 

SANSUI — AU-6600. n w 

Output: 45 watts RMS per channel into 8 ohm speaker 
systems. THD: Less than 0.15%. Frequency response: 
10-40,000 Hz. +0.5, —1 dB. Sensitivity suits magnetic 
cartridges, tuners, tape decks, etc. Recommended list 
price: $469. 

SANSUI — AU-7700. 

Output: 55 watts RMS per channel into 8 ohm speaker 
systems. THD: Less than 0.1%. Frequency response: 
10-50.000 Hz. +0.5, —1 dB. Sensitivity suits magnetic 
cartridges, tuners, tape decks, etc. Recommended list 
price: $549. 

TWO YEAR WARRANTY. All Sansui amplifiers carry a 
full 2 year warranty. Effective service faci lities are^ 
available throughout Australia. 




rank industries 

AUSTRALIA 
PTV. LIMITED. 

Sydney Office: 12 Barcoo St., East Roseville, NSW. 
Tel 406 5666*. Melbourne Office: 68 Queensbridge St , 
South Melbourne, Vic Tel. 62 0031 Canberra Office: 

25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144'. 
Adelaide Office: 2 Bowen St., Kensington, S.A 
Tel 332 4288. Brisbane Office: 14 Proe St., Fortitude 
Valley, Qld. Tel. 52 7333 Perth Office: 27 Oxford St., 
Leederville. W.A Tel. 81 4988 INTERSTATE REPRE¬ 
SENTATIVE: N. T. Pfitzner's Music House. Smith St., 
Darwin. Tei. 3801. 

W.A. Distributors for Sansui: 

Atkins Carlylo Limited. 1-9 Milligan St., Perth, 6000. 

Tel. 22 0191. 

Sansui equipment is manufactured by: 

Sansui Electric Co. Ltd.. 14-1. 2-chome. Izumi, 
Suginairyjjfcu, Tokyo, Japan. 
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Low distortion 


Excellent frequency response 


and all the power you need 




Unquestionably, the SU3500 from TECHNICS 
is one of the most eyebrow-raising stereo 
amplifiers on the market today. 

Elegant and functional design. 

The SU3500 houses all the latest advances 
in audio amplification starting with an ultra 
low distortion of 0.08% THD. 

' 

Advanced Direct coupled differential 
OCL.CCT circuitry allow this unit to boast of 
a very wide frequency response and a 
power bandwidth of 5-70,000 Hz. 


A full 86 watts RMS output gives you all the 
power you need. 

The front panel houses controls such as 2 
tape monitor, 2 speaker systems, click stop 
tone controls, pre-set volume and tone 
defeat switch are just some of the 
advanced features. 

But don't rely on mere words when you can 
experience one of the best sounding 
amplifiers. 

Visit your Technics dealer. 

There allow your ears and 
pocket to do the testing. 



^ Technics 
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